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_m_ SOLID WASTE ASSESSMENTTEST (SWAT)PROPOSAL
ADDENDUMA TO SAMPLINGPLAN

REMEDIALINVESTIGATION/FEASIBILITYSTUDY

I NAVAL AIR STATIONALAMEDA
ALAMEDA,CALIFORNIA

m 1.0 INTRODUCTION

m he Work Plan for a Remedial Investigation/FeasibilityStudy (RI/FS)at NAS
Alameda is currentlyunder preparation. This Remedial InvestigationWork

m Plan, while initiatedunder the Naval Assessmentand ControlofInstallationPollutants(NACIP)programpurview,has been written to

m satisfythe ComprehensiveEnvironmentalResponse,CompensationandLiabilityAct as amendedby the SuperfundAmendmentsand Reauthorization

Act of 1986 (CERCLA/SARA)remedialinvestigationprogramdevelopedby the

m u.s. EnvironmentalProtectionAgency (EPA). It is consistentwith EPA
guidanceon CERCLA/SARARemedialInvestigation(RI)Work Plan development.

I
The Work Plan for the RI/FS at NAS Alamedaconsistsof the following

planningdocuments:

m Volume 1 SamplingPlanVolume 1A SamplingPlan, SWAT ProposalAddendum

Volume 1B Air SamplingPlan

m Volume2 Health and Safety Plan

Volume 3 QualityAssuranceProjectPlan (QAPP),QualityAssurance/Quality

m controlPlan (QA/QC)
m

Volume 4 CommunityRelationsPlan

m Volume 5 ProjectManagementPlan/Schedule
Volume 6 Data ManagementPlan

m olume 7 PublicHealth and EnvironmentalEvaluationPlanVolume 8 FeasibilityStudy Plan

m The purposeof Volume 1A is two-fold. First, it satisfiesthe requirements
of the samplingplan of the RI/FS Work Plan for the two landfills. Second,

m t satisfiesthe requirementsof the SWAT Proposalfor the California
RegionalWater QualityControlBoard (RWQCB).

m   lleEnvironmental
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The objectivesof the NAS Alamedasite investigationwork plan are to

determineif contaminationof soil and groundwater has occurredin areas

m which have been identifiedas potentialwaste releasesites, define thenature and extent of contaminationat confirmedwaste releasesites, and to

m collectthe data necessaryto completea FeasibilityStudy (FS) andevaluategeneralresponseactions.

m This documentpresentsthe Solid Waste AssessmentTest (SWAT)proposalfor
two landfillsites locatedat the Naval Air Station (NAS)Alameda in

m Alameda,California(Figure1-1). These two sites are designatedas Site
1: the 1943-1956DisposalArea and Site 2: the West Beach Landfill

m (Figure1-2).

m Implementationof a SWAT programby all landfillowners is requiredunderthe provisionsof the CalderonBill (AB 3525), which has been incorporated

into the CaliforniaWater Code (Section13272). The programrequires

investigationof the site to determineif there is any migrationof

hazardouswastes.

!
The followingSWAT proposalcloselyfollowsthe format suggestedin the

m draft SWAT Guidancedocumentpreparedby the CaliforniaState Water
ResourcesControlBoard (SWRCB)in October1986. This draft SWAT Guidance

m documentis includedas AppendixG so the reader can more easily follow theorganizationof this SWAT proposal.

m The RI/FS Work Plan includesVolume 2, the Health and Safety Plan [Canonie
EnvironmentalServicesCorp. (Canonie),1988b],and Volume 3, the Quality

m AssuranceProjectPlan and QualityAssurance/QualityControlPlan (QAPP)
(Canonie,1988c). The principlesand proceduresset forth in those two

m volumeswill be followedduring the investigationoutlinedin this SWATproposal,and this SWAT proposalwill make referenceto those two Work Plan

m documentsconcerningcertainkey procedures.

m CaeEnvironmental
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I 1.1 Site Name

I Site 1: 1943-1956DisposalArea

m site 2: west Beach Landfill

PreviousName: None

!
1.2 Operatorand Owner

!
Owner: Naval Air Station Alameda

m Alameda,California

m contact: Mr. RandolfCare (Code OLE)Departmentof the Navy

Naval Air StationAlameda

Alameda,California

m Phone No: 415-869-4731

m Operator (Inactive): Naval Air Station
Alameda,California

m Phone No: 415-869-4731

m PreviousOwners: The propertywhere the landfillsare locatedwas

previouslyowned by the U.S. Army (1930-1936),but the

m propertywas coveredby San FranciscoBay at that time,
and the landfillshad not been created.

m
!

m Ca_m-meEnvironmental



I

1.3 Site Locations

m The two landfillsites are adjacentto each other and are locatedat theextremewesternend of NAS Alameda. A general locationmap is providedon

Figure 1-1, and the locationof the two landfillsites on the air station

m propertyis shown on Figure 1-2.

m site i, the 1943-1956DisposalArea, is locatedin the extremenorthwestern
corner of the stationand occupiesan area of about 120 acres. The Oakland

m nner Harborestuary lies along its northernperimeterand San Francisco
Bay along its westernperimeter.

m site 2, the West Beach Landfill,is locatedadjacentto and south of the

1943-1956DisposalArea, on the southwesterncornerof the station. It

! occupiesan area of about II0 acres. San FranciscoBay is locatedalong

its western and southernperimeters.

m_ other locationparametersincludethe following:
Township,range and sectionnumbers (Mt. Diablo Base Line and Meridian)"

m site 1: The northernhalf is within TlS,'R4W,Section32.

I 'The southernhalf is within T2S, R4W, Section5.

m site 2: T2s, R4W, Section5.

m Assessorsparcel numbers:

m site 1: The site is entirelywithin the City and County of Alameda,Assessor'sParcel Number (APN)Book 74, Pages 890 and 891, Parcel

No. 1.

| eEnvironmental
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m site 2: The northeasthalf of Site 2 is within the City and County of
Alameda,APN Book 74, Pages 890 and 891, Parcel No. 1.

m The southwesthalf of Site 2 is within the City and County of San

Francisco,but the Assessor'soffice has not assigneda parcel

number.

I 1.4 Site Use

I The two landfillsites were not open to the public,but were for the use of
NAS Alamedaand other Naval facilitiesin the Oaklandvicinity.

I During the periodsthat the landfillswere in use, recordsof the waste

materialsdepositedat the landfillswere not maintained. In 1980 the U.S.

m Navy initiatedthe Navy Assessmentand Controlof InstallationPollutants

(NACIP)programto systematicallyidentify,assess,and control

contaminationof the environmentresultingfrom past hazardousmaterials

managementoperations. An InitialAssessmentStudy (IAS)was performedat

m NAS Alameda by Ecologyand Environment,Inc. (E&E, 1983). This report
assembledinformationconcerningdisposalpracticesand waste materials

l disposedat the two landfillsites. A summaryof this informationfollows.

1.4.1 Site 1: 1943-1956DisposalArea

!
Waste disposaloperationsat the 1943-1956DisposalArea began duringthe

m 1940s and continued 1956. The exact of wastes
early through quantities

disposedof at this site are unknown,but have been estimatedat 15,000to

m 00,000 tons. Long-termemployeeshave reportedthat the area receivedall
of the wastes generatedon the base other than those drainedto storm

i ewers. Materialsknown to have been disposedof at the site includeoldaircraftengines,cooked garbage,cables,scrap metal,waste oil, paint

waste, solvents,cleaningcompounds,constructiondebris,and radioactive

l material.

m CimmneEnvironmental
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m The disposalmethod reportedlyused consistedof diggingtrenchesto the
water table,fillingthem with waste, and compactingthe materialwith a

m bulldozer. Cover materialwas appliedon an irregularbasis.

m Based on aerial photographs dated March 24, 1947 (Figure C-2, Appendix C)and September 6, 1949, most of the waste disposal activity appears to have

been concentrated in the northern half of the site. An aerial photograph

m dated August 14, 1953 shows that by that date the area had been coveredby

the presentrunways.

!
1.4.2 Site 2: West Beach Landfill

!
The West Beach Landfillservedas the NAS Alamedadisposalarea from

m pproximately1952 throughMarch 1978. Waste disposaloperationsbegan atthe site in the early 1950s with the disposalof waste chemicaldrums in

the northeastcorner of the site. Disposaloperationsincreasedafter 1956

when waste disposalat the 1943-1956DisposalArea ceased. By the late

1960s and early 1970s,most of the disposalof hazardouswastes at the site

m ad been discontinued. Disposaloperationsat this landfillceased in
March 1978.

!
In additionto wastes from NAS Alameda,this landfillwas used for disposal

m of wastes from Oak Knoll Naval Hospital (nowOaklandNaval Hospital);NavalSupplyCenter,Oakland;and Treasure Island. Materialsreportedlydisposed

of at the landfillincludedmunicipalgarbage;solvents;oily waste and

m sludges;paint waste, strippers,thinners,and sludges;platingwastes;

industrialstrippersand cleaners;acids;mercury;polychlorinatedbiphenyl

m (PCB)-contaminated rags; batteries; radiological
fluidsand TAC low-level

wastes; scrapmetal; inert ordnance;spoiledfood; asbestos;pesticides;

m ear gas agents (CS and CSC); infectiouswaste; creosote;and waste
medicinesand reagents.

!
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m Estimatesof the amountsof waste in the landfillvary. It has been
estimatedthat a maximum of 1.6 milliontons of municipalgarbageand

m 30,000 tons to 500,000tons of hazardouswaste are presentin the landfill.

m Detailsof these estimatesare availablein the InitialAssessmentStudy(E&E, 1983),but some of this detailwill be presentedin the following

paragraphs.

!
Table 6-15 in AppendixF lists the wastes from overhauledaircraftwhich

m were disposedof at this site. Table 6-16 lists estimatedvolumesof
materialsdisposedof by plant maintenanceand Public Works personnel.

m PCB-contaminatedoil from base transformerswas disposedof, as well as

approximatelythree tons of PCB-contaminatedoils containedin oil-soaked

I TAC rags.

Approximately30 cubic yards of infectiouswaste was receivedfrom Oak

Knoll Naval Hospitaleach day.

!
Severalhundredpounds of tear gas agents (CS and CSC) as a loose powder in

m containerswere disposedof after the Berkeleystudentriots in 1968 or1969.

m Inert ordnancewas also disposedof at the site. Approximatelyfour

truckloadsof these explosives,rangingin size from 4 feet long and 12

I incheswide to smallerammunition,were buried in 1976.

m in the late 1970s a quantityof pesticidescoveredby the Toxic Substances
ControlAct (TSCA)and the FederalInsecticide,Fungicide,and Rodenticide

m Act (FIFRA)were disposedof in an area covering900 to 2,500 squarefeet.
The pesticidesincludedboth solidsand liquidsbut were primarilysolids,

and were containedin cardboardcontainers,glass bottles,and plastic

I containers.

I  lleEnvironmental
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I Two unlinedoil into which tanker trucks drainedwaste oils were
sumps

locatedon the site.

!
In 1981, 24,000 cubic yards of dredge spoils from the seaplanelagoonwere

i depositedin the southwestcornerof the site.

Disposalmethodsused at the site reportedlyconsistedof excavatinga

m trench to the water table, fillingthe trench in with disposalmaterials,

spreadingand compactingthe materialwith a bulldozer,and then covering

m the with the excavatedsoil intermittentbasis
area on an (E&E, 1983).

I A map of the West Beach Landfillwhich originallyappearedin the IAS (E&E,
1983) and which shows the estimatedlocationsof some of the hazardous

m astes disposedof at the site is providedas Figure6-7 in Appendix F.The informationused by E&E to developthis map was incomplete. The map

shown as Figure6-7 of AppendixF is not consideredto be accuratebut can

be used for generalguidance. Additionaldiscussionof disposalmethods is

providedin Section2.1.2.

!
1.5 AdministrativeOrders

On September9, 1983 the CaliforniaRegionalWater QualityControlBoard

m (RWQCB)gave notice to the Navy of a TentativeOrder of ClosureRequirementsfor the Class II Solid Waste DisposalSite (West Beach

Landfill). The TentativeOrder was followedby Order No. 83-35 on

m september28, 1983. The ClosureRequirementscontainedspecificationsfor

the final cover,the leachatecutoff barrier,methanegas control,

m earthquakedamagecontrol,drainage,and erosioncontrol;and prohibited
disposalof dredgespoils pendingfurtherreviewby the RWQCB. The order

m also set due dates for task completionsand compliancereport submittals.

m n June 30, 1988 the CaliforniaDepartmentof Health Services (DHS) sentthe Navy a Notice of RemedialAction Order. This order found that the

landfillsites constituteda nuisancethat is injuriousto health or

m   ll |eEnvironmental
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I offensive to the senses. The Navy was ordered to conduct remedial
activitiesincludinga remedial investigationand feasibilitystudy

I (RI/FS),and the order outlinedthe requirementsof the RI/FS.

i 1.6 Site Closure Information

1.6.1 Site 1: 1943-1956 Disposal Area

!
The 1943-1956DisposalArea was used for waste disposaluntil 1956, but

I closureof the site began in 1952 when for the extension
plans of Runway 12

(now Runway 13-31) and Runway7-25 requiredcoveringof much of the site.

I n aerial photographdated August 14, 1953 shows that the presentrunway
configurationin this former landfillarea was completeby that date.

i poils stockpiledin this area during dredgingoperationsof the late 1940swere used as fill during the 1952 runway construction.

Disposaloperationsapparentlycontinuedin the landfillin the areas which

had not been coveredby runwaysfrom 1952 until 1956. In 1956 disposal

m operationswere moved to the West Beach Landfillwhich had
opened

immediatelyto the south. The entire 1943-1956DisposalArea was

m eventuallycoveredwith soil of an unknowndepth.

m uring the mid-1950s,the westernedge of the 1943-1956DisposalArea wasdevelopedas the West Beach Fleet RecreationArea. At the presenttime,

facilitiesin this area includea baseballdiamond,picnic area, and a

recreationbuilding. The site also includestwo ammunitionstorage

facilitiesand a pistol range. A joggingcourse runs the lengthof the

l site.

m he area is today coveredby an unknowndepth of soil, but no exposedwaste
is apparent. The perimeterof the landfillis assumedto extend to the

m ock seawallat the edge of San FranciscoBay, and the recreationalfacilitiesin the area are locateddirectlyon top of the formerwaste

disposalareas.

l C m m|eEnvironmental
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m 1.6.2 site 2: west Beach Landfill

m Disposaloperationsat the West Beach Landfillended in March 1978. The
Navy developedplans to close the site as a Class II landfillin accordance

with state and local regulations. Various investigationsand designsfor

m closureof the site were completedby contractorsworkingfor the Navy

during the late 1970s and early 1980s and discussedwith regulatory

m agencies;but due to a series of difficultiesencounteredat the site, an

approvedplan for closurewas not completed.

!
A brief historyof these closureeffortssince 1978 is provided in the

I followingparagraphs.

m n March 1978, Harding-LawsonAssociates(HLA) submittedthe SanitaryLandfillSite Study (HLA, 1978) for the West Beach Landfill. Resultsof

chemicalanalysesfrom this study are discussedin Section2.2.2. Water

qualitytests indicatedthat pollutingmaterialswere presentin the water

and that leachatewas seeping into San FranciscoBay from the landfill,but

m he concentrationsat the seawallwere not significantlygreaterthan those
found in the bay waters adjacentto the site. The reportalso concluded

m that the site cover materialat that time was not adequateto preventsurfacewater infiltration. This study was submittedin August 1978 to the

m DHS for review.

In June 1980, the Navy submittedthe Draft SanitaryLandfillClosurePlan

m (HLA, 1980) to the RWQCB for review. This plan includedconstructionplans

and specificationsby HLA dated May 30, 1980. The closureconceptwas that

m he existinglandfillsurfacewould be strippedand resurfacedwith one
foot of compactedlow-permeabilityborrowmaterialobtainedfrom the

I xistingdredgematerialpond, a dike would be constructedto enclosetheentire 11D-acrearea to accommodatedisposalof future dredgedmaterial,

surfacerunoffwould be collectedand disposedof throughstorm drains,and

m a continuousgas ventingsystemwould be installedalong the northand east

sides of the landfillto preventlateralmigrationof methane. In the

m CileEnvironmental
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I une 13, 1980meeting betweenthe RWQCB and the Navy, the RWQCB expressed
concernabout the leachateseepingfrom the landfillto the San Francisco

m ay waters in the vicinityof Wells 4 or 5 (see Figure 2-2). The Navy
agreedto includemeasures to seal this area.

I On September9, 1983, the RWQCB issueda TentativeOrder of Closure

Requirementsfor the West Beach Landfill. The TentativeOrder was followed

m by Order No. 83-35 on September28, 1983. The order containedrequirements
for the final cover, the leachatecutoffbarrier,methanegas control,

m arthquakedamage,drainage,erosioncontrol,and compliancereports.
Commencementof the placementof dredgespoils onto the landfillwas

m prohibiteduntil the RWQCB could determinethat measuresnecessarytoprotectthe groundwater qualityhad been taken. These measureswere to be

i ddressedin the NPDES permit application. The completiondate for thecover and gradingwork was specifiedas October15, 1987.

On October19, 1983, HLA submittedthe ConfirmationStudy (HLA, 1983).

Additionalgroundwater samplinghad been performed. The report concluded

m hat there did not appearto be significantamountsof hazardousmaterials
in the groundwater, and that the landfillshouldbe closed as a Class II

m site.

m n June 1985, the Navy notifiedthe RWQCB that the slurry wall and theseawallrepairshad been completedon October1, 1984. It was also

reportedthat the cover thicknesshad been checkedand found to be less

m than the thicknessspecified.

m n November26, 1985, the Navy informedthe RWQCB that the borrow area from
which the cover soil had been taken had been declareda wetlands,and the

m dditionalcover material requiredto meet the cover-thicknessrequirementscould no longerbe taken from this borrow site. It would be necessaryto

find an alternatesourceof suitablecover material. On April 25, 1986,

m the Navy informedthe RWQCB that the most recent surveyof the cover at the

site had indicatedthat 75,000 cubicyards of additionalcover material
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l ould be required. The contractorwas at that time spreadingthe 20,000
cubic yards of importedmaterialthat had been located.

I
On March 28, 1986, the Navy submittedas-builtdrawingsof the Solid Waste

m DisposalSystem plans preparedby HLA to the RWQCB (AppendixD,DrawingC-2). The as-builtdrawingsshow the approximateboundarybetween

refuse area and dredge spoils area, the plans and constructiondetailsof

m the perimeterdikes surroundingthe landfill,the two-footthick slurry

wall along the westernside of the landfill,the gas ventingsystem along

m he northernand easternpart of the landfill,drainageswales and ditches,
and the decant weir.

m on June 11, 1986, the RWQCB requesteda proposalfrom the Navy to address

l he problemof pondingat the site. In November1986, the Navy submittedto the RWQCB interimgradingplans (revisiondated November10, 1986) for

preventionof ponding. HLA and the Navy would overseethe work. In

January 1987, the Navy informedthe RWQCB that the remedialwork to prevent

pondinghad been completedon December15, 1986. As-builtdrawingswere

m submitteddated December1986.

I uring 1987 and 1988, the Navy communicatedwith the RWQCB concerningthe
possibilityof depositingdredge spoils from nearby projectsas cover for

l the West Beach Landfill. Testingprogramsfor permeabilityand chemicalanalyseshave been performed,but no dredge spoils have been depositedat

the landfilldueto executionscheduleand fundingproblemsof the dredging

l projects.

m n June 11, 1987, the RWQCB notifiedthe Navy of the SWAT requirementsat
the landfill.

l Historicalaerialphotographsof the site since 1978 have been provided in

m Appendixc. These includephotographsdated September14, 1979; June 21,1983; May 15, 1985; and March 30, 1988. As-builtdrawingsof the closure

work which has been completedare presentedin AppendixD.
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I t the presenttime the West Beach Landfillis surroundedby an earthen
berm approximately15 feet wide and 5 feet above the surfaceof the

m landfill. San FranciscoBay lies approximately30 feet beyond the berm.During recentsite visits no exposedareas of organicfill were apparent.

m A numberof piles of constructiondebriswere apparent,and dredge spoilswere exposedin the constructedwetlands in the landfillarea.

I he area is moderately to well vegetated, primarily by grasses. The area
supports a diverse wildlife and is knownto provide nesting areas for

I birds.

m 1.7 Certification

i , RichardJ. Greenwood,certifythat the informationcontainedin thisSWAT proposalis completeand accurate,and that the proposalshereinare

in accordancewith acceptedpractice.

I
m RichardJ. GreenwoodCaliforniaRegisteredCivil Engineer

m LicenseNumberC041338

Mr. Greenwood'sresume is presentedin AppendixE.

!
I
I
I
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m 2.0 SITE INFORMATION

l 2.1 Site ConstructionDetails

m No detailedas-builtplans, specifications,or descriptionsof the original

constructionof the landfillsare availablefor submittalwith the SWAT

m proposal. However,a summaryof known constructionproceduresat the sites

will be presentedin two sectionswhich follow.

m .1.1 Constructionof the 1943-1956DisposalArea

l Informationconcerningconstructionof the 1943-1956DisposalArea is

m imited, it is apparentfrom historicalaerial photographsand early mapsand nauticalcharts that the area occupiedby both of the landfillsites

was coveredby the waters of San FranciscoBay prior to 1940 (Figures2-3

through2-6 and FigureC-1 in Appendix C). The rock seawall,which today

lies along the southernedge of the OaklandInner Harbor estuaryat the

northernperimeterof the landfill,has been in place since some time prior

to 1915 (Figure2-3). The seawallwas originallya jetty which protected

m he harbor entranceand includedrailroadtracksalong its lengthand piers
at the western end, approximatelyat the northwestcornerof the present

m 1943-1956DisposalArea site.

The area of NAS Alamedajust east of the landfillareas,where the main

l runwaysare locatedtoday,was also originallyunder water. This area was

filled in with dredge spoilsduring the late 1930s. A historicalaerial

m photographdated February18, 1939 (FigureC-1, AppendixC) shows this fill
operationnearingcompletion. The end of the jetty is also visible in this

m hotograph,extendingout into the area at the northernperimeterof whatwould become the landfill.
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m Nauticalchartsfrom 1937 and 1942 show that the water depth in the
vicinityof the future 1943-1956DisposalArea varied from 4 to 18 feet

m relativeto mean lower low water shortlybeforeconstructionof the
landfillbegan. The 1943-1956DisposalArea was originallyfilled in with

m dredge spoilsduring the early 1940s, beginningwith the northernpart ofthe landfillarea next to the jetty. An aerial photographtaken some time

duringWorld War II shows disposaloperationsin the northernhalf of the

m site, but fillingof the southernhalf with dredge spoilswas still under

way. Aerial photographsdated March 24, 1947 (FigureC-2, AppendixC) and

m September6, disposaloperations half, no
1949 show in the northern but

evidenceof disposal in the southernhalf of the site.

!
The disposalmethod at the site reportedlyconsistedof diggingtrenches in

m the fill soil to the water table, fillingthem with waste, and compactingthe materialwith a bulldozer. Cover materialwas appliedon an irregular

basis (E&E, 1983).

The landfillwas partly coveredin 1952 when the runwayswere extendedto

m their configuration. An aerialphotographdated 1953
present August 14,

shows the completedrunways,but disposaloperationswere apparently

m continuingin the western and northernportionof the site in the areas
which had not been coveredby the runways. There is no sign in the 1953

m photographthat fillingwork had begun in the West Beach Landfill.

Disposaloperationsat the site ended in the mid-1950s. Closureactivities

m are describedin Section1.6.1.

m 2.1.2 Constructionof the West Beach Landfill

m Accordingto a reportproducedby the Navy staff, fillingof the West Beach
Landfillbegan in 1956 with constructionof the seawallon the south and

m west sides and hydraulicplacementof 15 to 20 feet of sand fill (Cristi,1973). Accordingto nauticalchartsdated 1937 and 1942, the water depth

in the area in 1937 and 1938 rangedfrom 8 feet to 20 feet below the mean
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m ower low water datum (Figures2-5 and 2-6). The fill operationsin the
area can be seen in progress in the historicalaerial photographdated

m May 3, 1957 (FigureC-3, Appendix C).

m Accordingto the 1978 Harding-Lawsonstudy of the site (HLA, 1978), thelandfillhas been dividedinto three areas, designatedas Areas A, B, and C

on Plate 1 of AppendixF. After the initialfillingof the landfillarea

m with sand, clayey and sandy dredgespoil was added in Areas B and C.

m The HLAstudy concluded that the disposal of the wastes described in
Section1.4.2was limitedto Areas A and B. Area B was originallylimited

m o disposalof dredge spoil material,but during the late 1970s some refuse
was disposedof in this area. Areas B and C were diked and used for the

m disposalof dredge spoil material in 1970 and 1973. Most of this materialcame from the Navy pier areas,turningbasin, and entrancechannel,and it

is possiblethat some chemicalcontaminationwas presentin the dredged

material.

m Accordingto the Harding-Lawsonstudy, disposaloperationsconsistedof
excavatingabout 20 feet of the hydraulicsand fill, fillingthe excavation

m ith waste materialsand excavatedsand, and coveringthe fill with the
remainingsand (HLA, 1978). Operationsduringthe late 1970s were

m escribedby HLA as consistingof excavationof trenchesto just above thegroundwater surface,depositingthe waste at the workingface of the

excavation,spreadingand compactingthe waste with a bulldozer,collecting

m the cover material (on-sitedredge slurrysands and bay mud) by dragline

and front-endloader,spreadingthe cover with a scraper,and track-rolling

m he cover with bulldozers(HLA, 1978). This latterdescriptionof disposal
operationscorrespondsto the descriptionprovidedin the IAS (E&E, 1983).

m The IAS also provideda diagramof where wastes had been disposedat thesite (Figure6-7 in AppendixF), but this diagramwas based on incomplete

m informationand shouldonly be used for generalguidance.
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m A study of historicalphotographsrevealssome additionalinformation.
Severalphotographsfrom the late 1960s show a large area of water

m extendingeastwardinto the landfillarea from the rock seawallabout mid-way up the site area from the southernperimeter. This can be clearlyseen

in the aerialphotographdated May 19, 1969 (FigureC-4, Appendix C).

m Disposaloperationswere proceedingaround the edges of this water area.

During this periodthere was a culvertthroughthe seawalland this area of

m surfacewater was open to a flap-gatewas
tidal action. After 1968

installedon the culvertto stop the tidal action. The area had apparently

m een filled by the time of the aerial photographsdated May 19, 1971 and
April 30, 1973 (FigureC-5, AppendixC).

m Disposaloperationsat the site were discontinuedin March 1978. Closure

activitiesat the site are describedin Section1.6.2. The aerial

m photographdated September14, 1979 (FigureC-6, AppendixC) shows the site

about one year after disposaloperationswere halted.

B
Severalstudiesof the site have been performedsince disposaloperations

m were discontinued. These includedsoil boringswhich providean indication
of the depth of the fill materialat the site. Discussionsof these

m tudiesare presentedin Section2.2.2, and copies of boring logs areprovidedin AppendixB.

m _ 2.2 Existin9 ChemicalData

m The landfills under had leachate collection and removal
two study no

systems,and there are thereforeno recentanalysesof leachateavailable

m or submittalwith the SWAT proposal. There have been, however,several
investigationsof the landfillareas since the late 1970s which have

m ollectedsamplesfor analysis. A summaryof these data on physicalandchemicalparametersis presentedin the two sectionswhich follow.

l
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m 2.2.1 previous Investigations at the 1943-1956 Disposal Area

m The 1943-1956 Disposal Area (Figure 1-2) was investigated by WahlerAssociates (Wahler) during the Verification Step Confirmation Study

(Wahler, 1985), prepared under the NACIP program. Five permanent ground

m water monitoringwells were installedalong the westernperimeterof the

disposal area as shownon Figure 2-1. The following analyses were

m performed on both the soil and ground water samples:

m o purgeable hydrocarbons;

m o Base-neutral extractable organics;

m o Seventeen metals;

o Radiation (gross alpha and gross beta).

Results of chemical analyses for inorganic and organic constituents in soil

m and ground water from the 1943-1956 Disposal Area are presented in Table 1
of Appendix A.

m The soil samples test data for inorganic analyses show that in most of the

samples, 11 of the 17 metals tested for were detected, with copper, zinc,

m and lead levels at high concentrations. The organic analysis results of

the soil samples from Well WA-3 showthat it contained a number of

m polynuclear aromatic hydrocarbons (PAHs) which were not detected in the
other samples.

!
The most significant findings of the ground water analyses were the

m trichloroethylene (TCE) and trans-l,2-dichloroethylene (trans-l,2-DCE)levels that were detected in samples from Wells WA-1 and WA-2. Metals were

detected in only two of the water samples: zinc was found in Well NA-1 and

m molybdenumwas found in Well WA-3.
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m Low levels of radiationwere detectedin most of the soil and water
samples.

m 2.2.2 Previous Investigationsat the West Beach Landfill

m A SanitaryLandfillSite Study was conductedby Harding-LawsonAssociates

(HLA, 1978) for the West Beach Landfill.

I
Test boringswere drilledand subsurfaceconditionswere investigated

m 2_2). it was concludedthat the subsurfacewater generallyflows
(Figure

across the site from the north and east boundariesto the south and west.

m Data regardingthe influenceof tidal action on the fluctuationof water
levels in the observationwells was collectedand is containedin Table 2,

m AppendixA. Water qualitywas tested from water samplestaken fromselectedpoints,and resultsof the sample analysesare containedin Table

3, AppendixA. The water qualitytests indicatedthat chemicalswere

presentin the water and that leachatewas seeping into San FranciscoBay

from the landfill,but the concentrationswere not significantlygreater

m than those found in the bay waters adjacentto the site.

m The report statedthat the adequacyof the site cover materialto prevent
surfacewater infiltrationwas questionable.

m During the study, soil gas was monitoredat severalobservationwells. It

was found that the landfillwas generatingmethane and that in some of the

m boringsthe gas concentrationwas at combustiblelevels. Data from the

soil gas study is containedin Tables 4, 5, and 6 of AppendixA.

!
As part of their ConfirmationStudy,HLA (1983)recommendedand performed

m water samplingon 6 of the original15 observationwells. Sampleswere
taken for laboratorytestingusing chain-of-custodyprocedures. The

m testingincludedgas chromatographscans for the EPA's list of 129 prioritypollutants. A copy of these test data is presentedin AppendixA.

Comparisonof this data with their data from the 1978 monitoringwell tests
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m indicatedthat the heavy metals concentrationswere about the same as they

were in 1977 (less than one part per million). No volatileor base neutral

m fractionswere detected;the acid fractioncontainedonly a trace of
phenol;and the total identifiablechlorinatedhydrocarbon(TICH)fraction

m indicateda slighttrace of PCB. Based on this analysis,HLA concludedthat it did not appear that significantamountsof materialswere present

m n the landfillat hazardouslevels. In responseto the recommendationsofthe IAS (E&E, 1983),HLA includedin their ConfirmationStudy the

installationof six additionalmonitoringwells (Figure2-2). Sampleswere

m taken in these new wells and also from the severalexistingmonitoring
wells constructedin 1976. Additionaltest data and resultsare presented

I in AppendixA. From analysisof these samples,HLA concludedthat there
did not appear to be significantamountsof hazardousmaterialsin the

m groundwater, and that the landfillshould be closed as a Class II site.

,,
I
!
I
I

I'
| __eEnvironmental



!

_m_ 21

m 3.0 SOLID WASTE ASSESSMENTMONITORINGPROPOSAL: SAMPLINGPLAN

m 3.1 objectivesand Procedures

m 3.1.1 Objectives

I sampling monitoringplan in this proposal is designedto
The and described

meet the objectivesof both the SWAT reportwhich must be preparedand the

I RI/FS programwhich is under preparationfor NAS Alameda,as describedin
Section1.0.

I The specificobjectivesof the plan are the following:

m 1. Determinewhetherthere is a radiationexposurehazardto

base personnelfrom buried radioactivematerialin the landfill

areas.

I 2. Determinewhether there is an exposurehazard to station
personnelfrom improperlycoveredcontaminants,especiallyin the

m fleet recreationarea within Site 1, the 1943-1956DisposalArea.

3. Determinethe hydrogeologicand physicalcharacteristicsof

m the soils at the two sites so that monitoringfacilitiesand

remedialalternativescan be developed.

!
4. Determinethe natureand concentrationsof contaminantsin

m the groundwater which is leavingthe two landfillareas, and
estimatethe rate of flow of groundwater from the sites into San

m FranciscoBay.

5. Determinethe tidal influenceon groundwater flow and

direction.
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m 3.1.2 procedures

I As discussed in Section 1.0, al1 of the procedures outlined in the Health
and Safety Plan (Canonie, 1988b) and the QAPP(Canonie, 1988c) volumes of

I the RI/FS Work Plan for NASAlameda will be followed during the workdescribed in this SWATproposal. These volumes include detailed

descriptions of drilling, monitoring well construction, sampling, sample

m custody, and laboratory procedures.

I Some of the importantprocedureswhich will be followedat the landfill
sites are summarizedin the followingsections.

!
3.1.2.1 DecontaminationStation

m A decontaminationarea will be establishedon the western side of the base

duringthe work at the landfillsites. This will includea facilityof the

type shown on Figure3-9 for collectingwash water used for decontamina-

tion.

I
The decontaminationof equipmentis necessaryto safeguardworker health,

m minimizethe possibilityof spreadingof contamination,and protectthe
accuracyof analyticalresultsof samplescollectedwith the equipment.

m All personneland hand-heldmonitoringand samplingequipmentwill bedecontaminatedat each site. (Referto the Health and SafetyPlan for

decontaminationprocedures.)

!
The wash waters used for decontaminationwill be collectedand stored in

m Department Transportation(DOT) approved55-gallondrums for later
of

disposal. These drums will be stored either in the controlledequipment

m storagearea or at a hazardouswaste storagegeneratoraccumulationpoint
designatedby the Navy ProjectCoordinator. The choiceof the appropriate

m storagearea is subjectto approvalby the Navy ProjectCoordinator.Samplesof wash water will be analyzedto determinewhetherthe liquidscan

) be disposedof on-siteor whetherthey will requireoff-sitedisposal.
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l 3.1.2.2 DrillingProcedures

l ll on-sitedrillingwill be conductedusing a mobile drillingtruck
capableof augering,mud rotary drilling,air rotarydrilling,angle

m boring,and advancingand retrievingsplit spoons and core barrels. Acontinuousflight,hollow-stemauger will be used to advanceall borings

on-site. If this method does not prove feasible,then either the mud

m rotaryor air rotarymethod shall be used.

m The drillingtruck, augers,drillingrods, bits, tubs, circulation
pumps,

hoses, and any other equipmentwhich will be used during subsurface

I nvestigationswill be steam cleanedprior to its use at the site. All
equipmentused duringthe drillingof a boreholewill be steam cleaned

m rior to its reuse at any other boring location.

3.1.2.3 SamplingProcedures

Soil samplesfrom unpavedsites which requireonly shallowsampling (less

m than 3-foot depth)will be collectedusing a hand-held and an 18-inch
auger

or 12-inchsplit spoon sampler. Sampleswill be collectedusing the

m roceduresdescribedin Section5.3.2 of the QualityAssuranceProjectPlan
(QAPP).

m Soil samplesfrom exploratoryboringsand monitoringwell locationswill be

continuouslyobtainedusing a combinationof a split spoon sampler(2-inch

m insidediameter,24-incheslong) and an NX-sizedor 94-millimeterdiameter

core sampler. If the geologicconditionsappear to be similarthroughout

m the site, soil sampleswill be continuouslycollectedto a depth of at
least 50 feet, but below 50 feet may be collectedat five-footintervals

m nd/or at each distinctchange in lithology. Split spoon sampleswill be
obtainedby advancingthe samplerahead of the hollow-stemaugers and

I rivingthe samplerinto undisturbedsoil below the mouth of the augers.The sampleris driven into the ground with a 140 pound hammerwhich is

repeatedlyraised30 inchesand droppedonto the top of the sampler. The
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I sampleris advancedto a predetermineddepth,and then withdrawnand openedto retrievethe soil sample. The depth intervalswhere split spoon samples

• are collectedwill be determinedon a site-by-sitebasis. Soil samplescan
m be obtainedfrom the desireddepth intervalusing this method.

I The core samplercan be used with either hollow stem auger or rotary

drillingmethods. Where the hollow stem auger is used, this samplerrests

m insidethe hollow sectionof the auger and is advancedsimultaneouslyinto
undisturbedsoils with the penetrationof the auger during drilling. This

m evice will be used for lithologicpurposesand betweenareas where split
spoon samplesare obtained.

m After the split spoon or core sampleris retrievedand opened,the sample

recoverywill be measuredand recorded. The physicalcharacteristicsof

m the soils will be describedon the field boring log using the UnifiedSoils

ClassificationSystem.

The soil sampleswill be retainedin labeledcore boxes except for those

m ampleswhich are sent to the laboratoryfor analysis. The sampleswill beretainedin the core boxes until the RWQCB acceptsand approvesthe SWAT

m Report. Soil samplesfrom boringswhich are determinedby the analyticallaboratoryto be contaminatedwill be disposedof in 90 days.

m At the depth intervalswhere soil samplesfor chemicalanalysisare
required,the split spoon will be loadedwith brass tubes. Duringdrilling

m ctivities,the OrganicVapor Analyzer (OVA)and observationsof the other
soil characteristicssuch as discolorationwill be used to determinewhich

m sampleswill be sent to the laboratory.

m pon sample recovery,the brass tubes containingthe soil samplewill beremovedfrom the split spoon,the ends sealedwith aluminumfoil and

plasticend caps, and then securelytaped closed. Once collected,the

I sampleswill be markedwith a uniquesample number,loggedonto a chain-of-
custodyform, placed on ice in a cooler,and sent to a State of California

m   ileEnvironmental



I

approvedlaboratoryfor analysis. Chain-of-custodyproceduresare

identifiedin Section6.1.2 of the QAPP.

m After the collectionof each sample,the samplerswill be decontaminated

prior to reuse. The primarydecontaminationprocesswill be steam

m cleaning. An alternativedecontaminationprocessconsistsof placingthe

samplersinto a washtubcontainingAlconoxdetergentand tap water, and

m the them with brush, the samplerswill be rinsedwith tap
cleaning a Next,

water to removeall soap, and rinsedwith hexane to remove any residual

m contaminants. The waste hexanewill be collectedand containerizedfor
proper disposal. The samplerswill be thoroughlyrinsedwith deionized

m water and allowedto air dry.

Thin-walledtube samplers,if feasible,will be used to collectundisturbed

m soil samplesfor engineeringparameteranalysis. An undisturbedsoil

samplewill be collectedby hydraulicallyadvancinga 24-inchlong, 3-inch

m_ outsidediameter,thin-walledsamplerahead of the augers. After the

sample has been retrieved,the ends of the samplerwill be sealedwith

aluminumfoil and taped to retainthe soil sample and to preservethe water

contentin the soil. The outsideof the tube will be indeliblymarkedwith

m he site name, boring number,and depth at which collected. The sampleswill be recordedusing chain-of-custodyproceduresand sent to the

m appropriatesoils laboratoryfor analyses.

m Surfacewater samples will be collectedusing eitherMethod III-l:SamplingSurfaceWaters Using a Dipper or Other TransferDevice or Method

III-2: Use of Pond SamplerFor the Collectionof SurfaceWater Samples.

m Method III-1 employsthe use of a stainlesssteel or Teflon containerwhich
can be used to transferliquid samplesfrom their sourceto a sample

m bottle, using this method preventsunnecessarycontaminationof the outersurfaceof the samplebottle that occurswhen the bottle is placed directly

into the liquidmedium. This method also allows a sample to be taken by a

technicianwithout the technicianphysicallycontactingthe sampling

medium.
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I Method III-2 is a modificationof Method III-l. This method utilizesthe
same type of containeras Method III-1 and adds an extensionhandlewhich

m allows retrievalof samplesfrom areas beyondthe normal reach of atechnician. This method can be usefulwhen water samplesare collected

m from piers or the deck of a floatingsamplingplatform.

Groundwater sampleswill be collectedfrom wells using method III-9:

m SamplingMonitoring a Bucket-TypeBailer, they
Wells With after have been

purged using the methodsdescribedin Section5.3.3.2of the QAPP. Method

I III-9 employsa bucket-typebailer equippedwith a check valve on the
bottom to collectliquid samples. A stainlesssteel or Teflon bailerwill

m be used to collectsamples.

All samplingequipmentwill be decontaminatedbefore use and prior to

m reuse. The decontaminationprocedureto be used employsthe steps

describedin the decontaminationof split spoons.

3.1.2.4 MonitoringWell Construction

!
The constructionof monitoringwells is describedin detail in Section4.0

I of the QAPP. Figures3-4 through3-7 shows the generalizedwellconstruction features.

m All monitoringwells will be surveyedand tied into existingbenchmarksto

provideproper elevationcontrol. This will allow an evaluationof ground

m water flow patternsand tidal influences.

m 3.2 Site 1: 1943-1956DisposalArea MonitoringProposal

m 3.2.1 Site Reconnaissance

A site reconnaissancewill be performedat the 1943-1956DisposalArea to

m familiarizefield personnelwith the work area, identifyall potentialwork
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I azards and obstructions,locateand designatespecificsamplinglocations,
and define site-specifichealth and safety procedures.

I A radiationsurveywill be conductedat the 1943-1956DisposalArea to

determinewhetherany exposurehazardto personnelworkingat the landfill

I exists. A samplinggrid with a 2DO-footspacingwill be established

(Figure3-1) and a Geiger-Mullerdetectorwill be used to record

m measurementstaken at each of the nodes. The field crew will carry a
Geiger-Mullerdetectorand flame ionizationdetector(FID) device during

I he establishmentof the grid, and measurementswill be taken and recorded
as the grid is established. Any readingabove acceptablelevelswith

m either devicewill cause immediatecessationof activityin that area.(Referto the RI/FS Health and SafetyPlan for acceptableworking levels.)

If no dangerousanomaliesare detected,then the area will be clearedfor

m work.

Soil boring and monitoring well locations will be identified and marked

with numberedwoodenstakes. Personnel and equipment decontamination areas

I will be selectedduringthis phase. The equipmentdecontaminationpit
(Figure3-9), or an equivalentdesign,will be constructedbeforedrilling

I activitiesbegin.

3.2.2 Soil Sampling

!
3.2.2.1 Samplingof SurfaceSoils

!
As stated in Section 1.6.1,the westernedge of the 1943-1956DisposalArea

m as developedin the mid-1950sas the West Beach Fleet RecreationArea.Activitiesthat occur in the area includebaseball,picnicking,and

m ogging, if surfacecontaminantsare present,significantdirect contactexposureto surfacesoils could occur while engagingin these activities.

The disposalarea was reportedlycoveredwith soil after landfilling

m operationshad ceased;however,the depth of cover and the source of the
soil are not documented. From the past disposalpracticesand the nature
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of wastes depositedat the site, the potentialfor residualcontamination

exists. Samplingand analysisof surfacesoils are necessaryto determine

m whether contaminantssuch as metals, PAHs, and PCBs, all of which adsorb
stronglyto soil particulates,are presentin the surfacesoils.

m The radiationsurveygrid establishedduring the site reconnaissancephase

(Figure3-i) will be utilizedto conducta surfacesoil samplingprogram.

m A hand auger samplingdevicewill be used to collectsoil samplesfrom zero
to six inchesin depth at the node points of the grid. These sampleswill

W be analyzedfor the parameterslisted in Table 3-1 to determinewhetherthe
surfacesoils in this area presenta hazardto the people using this area

m for recreationalpurposes.

m 3.2.2.2 Soil Boringsand Soil Sampling

Monitoringwells, which are discussedin Section3.2.3,will be locatedin

sets of two or three adjacentwells at a series of locationswhich form a

I ring around both the 1943-1956DisposalArea and the West Beach Landfill
immediatelyoutsidethe perimeterof the landfills(Figure3-3).

I Prior to well installation,two exploratoryboringswill be drilledat thenortherncornersof the 1943-1956DisposalArea to evaluatethe Merritt

Sand Formationand providedata for designingthe deep monitoringwells.

m Additionalexploratoryboringswill be considered,if additionalgeologic

informationis needed. The locationsof the exploratoryborings,including

m two additionallocations,are shown on Figure3-3.

m t least one soil boring for the purposeof soil samplingwill be completed
at each of the locationsof a set of monitoringwells before the monitoring

I wells are installed. Wherever practical,upon completionof drilling,thesoil sampleboringwill be convertedimmediatelyinto one of the monitoring

wells plannedfor that location.
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Actual monitoring well and boring locations will be determined in the field
during the site reconnaissance phase. All preparation work (see Section

3.2.1) must be completed before field sampling can begin.

Soil sample borings and monitoring wells will be placed to facilitate the

detection of contaminants leaching from the disposal area. At each

location where a set of three monitoring wells is planned, the soil sample

boring will be advancedto the bottomof the Merritt Sand Formation,which
lies beneaththe bay mud. At locationswhere a set of two monitoringwells

l is planned,the deeperwell will be screened in the upper portionof the
MerrittSand Formation. The soil sampleboringsat these locationswill

l penetratethe MerrittSand Formation,but may not extend to the bottom ofthat formation. At two of the monitoringwell locationsproposedin the

upgradientwell area (Figure3-3), only one well is planned,and this well

m will be screened in the uppermostwater bearingzone. At these two

locationsthe soil sample boringwill be advancedonly until the bay mud is

encountered. Since detailedlithologiclogs will be required,continuous

soil samplesfor physicalcharacterizationwill be collectedduring each

l soil sampleboring. At the depth intervalswhere samplesfor chemical
analysisare required,brass tubes will be loaded into the sampler.

l Particlesize analyses,includingthe sieve analysisand hydrometermethods

using the ASTM Method 422-63 protocol,will be performedon each distinct

l lithologicunit at each boring locationfor soil classificationand well

design purposes. The design of well filter packs and screen slot widths

m will considerthe resultsof the particlesize analysesof soil samples
from previoussoil borings.

!
Split spoon samplersloadedwith brass tubes will be used to collectsoil

l samplesfor contaminantanalyses. Sample preparationis describedinSection3.1.2.3. Thin-walledtube samplers,if feasible,will be used to

collectundisturbedsoil samplesfor physicalpropertyanalyses. The types

!
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m of chemical analyses to be performed on soil samples are presented in Table
3-1. The samples will be analyzed according to the methods listed in Table

3-3.

All drillingactivitiesat the 1943-1956DisposalArea will be monitored

m with an OVA meter, a combinationoxygen and lower explosivelimit detector,

and a Geiger-Mullerdetector. (Referto the Health and SafetyPlan for

m more detailed information.)

3.2.3 MonitoringWell Installation

l Monitoringwells will be installedat locationsapproximately500 feetapart forminga ring aroundboth the 1943-1956DisposalArea and the West

Beach Landfill (Figure3-3). This ring will be locatedjust outsidethe

l estimatedperimeterof the landfillareas. At each of these locations,at

least two monitoringwells will be installed: one extendingdown to the

bay mud and screenedwithin the uppermostwater bearingzone (Figure3-4)

and one extendingthroughthe bay mud into the secondwater bearingzone

m (the MerrittSand Formation)and screenedonly within the upper portionof
that second zone (Figure3-5). At a minimum of four of the well locations,

l a third monitoringwell will be installedand screenedwithin the lowerportionof the MerrittSand (Figure3-6). A cross sectionshowingthese

variouswell types is providedon Figure 3-8, and well locationsare shown

l on Figure3-3.

l For the purposesof aquifertesting,at least four 4-inch diameter
monitoringwells will also be installedalong the landfillperimetersand

m upgradientof the landfills. These wells will be screenedthroughoutthe
MerrittSand (Figure3-7). The locationsof these wells are shown on

l Figure3-3.

Before installingeach deep monitoringwell, the upper water-bearingzone

l in each well will be sealedoff by the placementof a conductorcasing.

After the conductorcasing is positionedinto the borehole,the annulus
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I betweenthe casing and boreholewill be sealedwith a cement-bentonite
grout using tremiemethods. Illustrationsof the casingare shown on

m Figures3-5 through3-7.

m The wells will be installedto allow continuingmonitoringof ground waterlevelsand collectionof groundwater samples. Specificwell construction

materialsand proceduresare describedin the QAPP. Generalizedwell

m constructiondiagramsare presentedon Figures3-4 through3-7. The actual

depth of screen placementwill be determinedin the field based on the

m hydrogeologiccharacteristicsrevealedby the soil sample boringsat each
location. (See Section3.2.2.2.)

m The rationalefor monitoringwell locationsand depths is presentedin

m section3.5.

3.2.4 GroundWater Sampling

Groundwater sampleswill be collectedfrom each of the wells installedat

m the locationsshown on Figure 3-3. Samplesfrom the wells aroundthe 1943-
1956 DisposalArea will be analyzedfor the parameterslisted in Table 3-1

m accordingto the methodslisted in Table 3-3. The analyticalresultsof
these sampleswill be evaluatedto determinewhetherany contaminationis

m presentin the groundwater in that area.

Groundwater sampleswill be collectedfrom monitoringwells after the well

m has been installed,developed,and alloweda sufficientrecoverytime.
Water level measurementswill be taken and recordedat each well prior to

m purgingand sampling. A sufficientnumberof water sampleswill be
collectedto allow for the analysisof the ground water parameterslisted

m on Table 3-1. Refer to the QAPP for informationregardingwell purgingandsamplecollectionprocedures. The types of samplesto be collectedand the

m preservationmethod for these samplesare also listed in the QAPP.
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m A series of transducersplaced in certainmonitoringwells will be
pressure

employedto measure the tidal influencesin the landfill. These

m transducerswill be connectedto a data logger to record systematicwater
levelmeasurements. Measurementswill be recordedfor two 48-hourperiods,

m once during a period of the monthlyhigh tides and a second time duringaperiod of the monthly low tides.

m 3.3 site 2: west Beach LandfillMonitorin9 Proposal

m 3.3.1 site Reconnaissance

m A site reconnaissancewill be performedat the West Beach Landfillto
familiarizefield personnelwith the work area, identifyall potentialwork

m hazardsand obstructions,locateand designatespecificsamplinglocations,and definesite-specifichealth and safety procedures.

A radiationsurveywill be conductedat the West Beach Landfillto

determinewhetherany exposurehazardto personnelworking at the landfill

m exists. A with 200-foot (Figure3-2) will be
sampling grid a spacing

established and a Geiger-Muller detector will be used to record

I measurementstaken at each of the nodes. The field crew will carry a
Geiger-Mullerdetectorand FID deviceduring the establishmentof the grid,

m and measurementswill be taken and recordedas the grid is established.Any readingabove the acceptablelevels identifiedin the Health and Safety

Plan with either devicewill cause immediatecessationof activityin that

m area. Refer to the Health and Safety Plan for the specificaction levels.

If no dangerousanomaliesare detected,then the area will be clearedfor

m work.

m SOil boringand monitoringwell installationlocationswill be identified
and marked with numberedwooden stakes. Personneland equipment

m decontaminationareas will be selectedduringthis phase. The equipmentdecontaminationpit (Figure3-9) will be constructedbefore drilling

activitiesbegin.
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I 3.3.2 Soil Borings and Soil Sampling

I Monitoringwells at the West Beach Landfillwill be installedin sets of
two adjacentwells at a series of locationswhich form a ring around both

landfills. This is describedin Sections3.2.3 and 3.3.3 and locationsare

I shown on Figure3-3.

I Prior to well installation,two exploratoryboringswill be drilledat the
southerncornersof the West Beach landfillto evaluatethe MerrittSand

I Formationand providedata for designingthe deep monitoringwells.
Additionalexploratoryboringswill be considered,if additionalgeologic

m informationis needed. The locationsof the exploratoryborings, includingtwo additionallocations,are shown on Figure 3-3.

m At least one soil boring for the purposeof soil samplingwill be completed

at each of the locationsof a set of monitoringwells before the monitoring

wells are installed. Whereverpractical,upon completionof drilling,the

soil sample boringwill be convertedimmediatelyinto one of the monitoring

m wells plannedfor that location.

m Actualmonitoringwell and boring locationswill be determinedin the field
during the site reconnaissancephase. All preparationwork (see

m section3.3.1)must be completedbefore field samplingcan begin.

Soil sampleboringsand monitoringwell pairs will be placed immediately

m outsidethe landfillberm to facilitatethe detectionof contaminants

leachingfrom the landfill. Samplingwill follow the proceduresdescribed

m in Section3.2.2.2.

m The types of chemicalanalysesto be performedon soil samplesis presentedin Table 3-2. The sampleswill be analyzedaccordingto the methods listed

m in Table 3-3.
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m All boring activitiesat the West Beach Landfillwill be monitoredwith an
OVA meter, a combinationoxygen and lower explosivelimit detector,and a

m Geiger-Mullerdetector. Refer to the Health and Safety Plan for more
detailed information.

m 3.3.3 Monitorin9 Well Installation

m Installationof monitoringwells at the West Beach landfillwill follow the

same proceduresdescribedior the 1943-1956DisposalArea in Section3.2.3.

!
Monitoringwells will be installedat locationswhich form a ring around

m both landfills(Figure3-3). This ring will be locatedjust outsidethe
perimeterof the landfill. On the west and south perimetersthe monitoring

m wells will be locatedbetweenthe dike and the rock seawall.

At each of these locations,the monitoringwells will be installedas

b describedin Section3.2.3 and shown on Figures3-3 through3-8. The

actual depth of screenplacementwill be determinedin the field from the

m hydrogeologiccharacteristicsrevealedby the soil sample boringsat each
location.

!
The rationalefor monitoringwell locationsand depths is presentedin

m Section3.5.

m 3.3.4 GroundWater Sampling

Ground water sampleswill be collectedfrom each of the wells installedat

m the locationsshown on Figure3-3. Samplesfrom wells around the West
Beach landfillwill be analyzedfor the parameterslisted in Table 3-2

m accordingto the methods listed in Table 3-3. The analyticalresultsof
these sampleswill be evaluatedto determineif any contaminationis

m presentin the groundwater in that area.
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m Groundwater sampleswill be collectedfrom wells after each
monitoring

well has been installed,developed,and alloweda sufficientrecoverytime.

m Water level measurementswill be taken and recordedat each well prior to
purgingand sampling. A sufficientnumber of water sampleswill be

m collectedto allow for the analysisof the groundwater parameterslistedon Table 3-2. Refer to the QAPP for informationregardingwell purging

and sample collectionprocedures. The types of samplesto be collectedand

m the preservationmethod for these samplesare also listed in the QAPP.

m pressure placed monitoringwells will be
A series of transducers in certain

employedto measurethe tidal influencesin the landfill. These

m transducerswill be connectedto a data logger to recordsystematicwater
levelmeasurements. Measurementswill be recordedfor two 48-hourperiods,

m once during a periodof the monthlyhigh tides and a second time duringaperiod of the monthly low tides.

3.3.5 SurfaceWater Sampling

I Water sampleswill be collectedfor chemical from all wetlands
analysis

ponds in the West Beach Landfillarea.

!
No surfacewater samplesfor chemicalanalysiswill be collectedfrom San

m FranciscoBay or the OaklandInner Harbor estuary. The flat hydraulicgradientat the landfillsites indicatesthat groundwater seepageis

probablyat a slow rate of flow. Further,observationsof tidal action in

l monitoringwells over 100 feet insidethe seawalls indicatethat the mixing

of groundwater and tidal flows is taking place well insidethe seawall.

m seawalls,includingstrongwave action and
Finally,conditionsnext to the

tidal currents,will producerapid mixing at the seawallface.

l Previoussamplingof surfacewater next to the rock seawallshas indicated

m that no significantdifferencewas evidentbetweenwater samplestaken nextto the seawailsand samplesof San FranciscoBay water collectedfarther

offshorein the vicinity (HLA, 1978).
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3.4 Upgradient Monitoring Wells

I The one-mile radius from the two landfill sites is shown on Figure 1-3.
Monitoring wells are proposed at five locations upgradient from the sites

i within this radius,at the locationsshown on Figure3-3. At three ofthese locations,a set of two monitoringwells will be installedas

describedin Section3.2.3 and shown on Figure3-8. One soil sample boring

I will be completedto the bottom of the MerrittSand Formationat each of

these locationsprior to monitoringwell construction. At the remaining

m two locationsonly one monitoringwell will be constructedat each
location,and these will be screenedwithin the uppermostwater bearing

m zone only. The soil sample borings at these locations will be advancedonly until the bay mud is encountered.

I Soil and water sampling at these locations will be conducted as described

in Sections 3.2.2 and 3.2.4, and as summarized in Tables 3-1 and 3-3.

pressure measuring are proposed for

No transducers for tidal influences

these locations.

m in additionto providingwells for determiningbackgroundwater quality,
these locationswill also aid in determiningthe groundwater flow

m directionsin the vicinityof the landfills.

m 3.5 MonitoringProgramRationale

3.5.1 MonitoringWell Locations

m There is no disputethat hazardousmaterialshave been depositedin the

m 1943-1956DisposalArea (Site I) and the West Beach Landfill(Site 2).While additionalinformationabout the nature and quantitiesof these

wasteswould be of value, this proposaldoes not includedrillingwithin

the landfillareas. The hazardouswastes depositedin these landfills

includeexplosivesand presenta great danger to worker health and safety.
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m These considerationsoverridethe need for additionaldata within and
immediatelyunder the landfills. Summariesof previoussamplingwithin the

m andfillshave been providedin Sections2.2.1 and 2.2.2, on Figures2-1
and 2-2, and in AppendixA.

m The monitoringprogrampresentedin this SWAT proposalhas concentrated,

therefore,on determiningthe types and amountsof any contaminants

m leachingfrom the landfill. The sites will be ringedwith monitoringwells

locatedjust outsidethe landfillareas to detect emanatingplumes. Tidal

m influencewill also be evaluated.

I t most of the monitoring well locations a set of two adjacent wells willbe installed. The first of these two wells will be screenedwithin the

m ppermostwater bearingzone, and the bottom of this well will bepositionedat the top of the bay mud (Figure3-4).

The secondmonitoringwell will be screenedwithin the upper portionof

Merritt Sand Formationor secondwater-bearingzone underlyingthe bay mud

m Figure 3-5). The bay mud should actas an aquitardbetweenthe uppermost
water bearingzone and the secondwater bearingzone. This seconddeeper

m ell will providea means of samplingthe second water bearingzone
separately,becauseof the sealingof the upper water bearingzone.

m As describedin Section3.2.3, a third monitoringwell will be installedat

a minimumof four of the monitoringwell pair locations. This third well

m will be screenedwithin the lower portionof the secondwater bearingzone

(Figure3-6).

!
A minimumof four 4-inch diametermonitoringwells that will be

I pecificallydesignedfor aquifertestingwill be installedat locationsalong and upgradientof the landfillboundaries. The wells will be

m screenedthroughoutthe secondwater bearingzone (Figure3-7).
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I 3.5.2 Hydrogeologyat NAS Alameda

I 3.5.2.1 RegionalGeology

m The san FranciscoBay region is tectonicallydominatedby many thrusts,reversefaults,and folds of Pliocene-Quaternaryage which exist within

what is now a dominantstrike-slipenvironment(Hart,Hirschfeld,and

m Schulz,1982).

m Subsidenceof the structuraltrough containingSan FranciscoBay occurred
in the Pleistoceneand Holoceneepochs,and probablycontinuestoday.

m Uplift and erosionof the CoastalRange during the late Cenozoictime
contributedto much of the nonmarinedepositsunderlyingbay mud.

m The Franciscanmelange,the bedrockunderlyingthe site area, consistsof a

matrix of shearedrock material containingblocks of variousrock types:

sandstone,greenstone,chert, and serpentinite. This melangeis, in some

areas,overlainby metamorphosedvolcanicrocks and depositsof chert or

m sandstone(Rice,Smith, and Strand,1976).

l Coveringthe FranciscanAssemblageis a veneer of younger,relatively
undeformedsedimentarysoil formations. These youngersedimentsrange in

m age from late Cretaceousto Quaternary. These sedimentsare partiallyderivedfrom the FranciscanAssemblageand frequentlyincludeFranciscan

metamorphosedchert as part of their clasticcomponent. Other major

m componentsof these sedimentsoriginatedinlandand were carriedinto the

Bay by the Sacramentoand San JoaquinRivers.

!
The sedimentaryformationsin the Bay regioncan be dividedinto five

I distinctunits. The oldest and deepestof these are the Alameda, SanAntonio,and Posey Formationswhich are dominatedby stiff clays but which

also containlayersof silts and sands. These three formationsare

m collectivelyreferredto as Old Bay Clays. Sea level fluctuationsof as

much as 300 feet, due to as many as three glacialcycles of advanceand
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m retreatduring the depositionof these Old Bay Clays, resultedin dense
consolidation.

m sea level loweringsubsequentto the depositionof the Old Bay Clays

m resulted in erosionof these exposeddeposits. The eroded valleyswerethen largelyinfilledby the WindblownMerritt Sand, which also blanketed

many areas betweenthe eroded valleys.

!
Subsequentto the depositionof the aeolianMerrittSand Formation,the sea

I level graduallyrose to its presentelevation,floodingthe Bay and
resultingin the depositionof a marine deposit. This marine deposit,also

I known as Young Bay Mud, coversmuch of the bay basin to depths of as muchas 120 feet, and its depositioncontinuestoday.

m 3.5.2.2 site Geology

The site lies adjacentto the San FranciscoBay and is underlainby at

least part of all five formations,as outlined in Section3.5.2.1. However

I the major formationsof interestare the artificialfi11, the Bay Mud, and
the MerrittSand. A regionalgeologicmap is shown on Figure 3-11. A

m geologiccross sectionis shown in Figure3-12.

m 3.5.2.2.1 ArtificialFill

The site was claimedfrom Bay waters by placingfill consistingof refuse,

m bay mud, and sand. The compositionvaries from locationto location.
Becauseof the source of fill material,it is often difficultto

m distinguishthe fill from the Bay Mud or the Merritt Sand. In most
locationsthe fill is underlainby bay mud.

I 3.5.2.2.2 Ba_ Mud

m The uppermostnaturalsoil at the site is bay mud, which extendsto depths

of approximately25 feet. The Bay Mud Formationis composedof dark gray
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m toolivegraylowto moderateorganicclaythat is frequentlywater
saturated,highlyplastic,highlysensitivedue to the salinedepositional

I environment, and often has a strong odor. The deposit is generallyinterlayered with silt and sand lenses.

I 3.5.2.2.3 Old Alluvial Deposits

I Before deposition of the Bay Mud, the sea level was at a much lower
elevation. During this period the region received a substantial amount of

alluvial and even more aeolian deposition in nonuniform layers. As they
exist under this site, these deposits consist of silty clay to clayey sand

I and are probablypart of the MerrittSand Formation.

3.5.2.2.4 Old Bay Clays

This unit was depositedduring severalinterglacialperiods. This unit as

it exists under the site probablyconsistsof three commonlyknown

formations:the Posey; the San Antonio;and the Alameda. These deposits

I range from clayey sand to sandy clay. Because of large fluctuations in sea
level, the clay was exposed, resulting in desiccation overconsolidation

I (Goldman, 1967).

l The uppermost layer of Old Bay Clay is the Posey Formation. This layer isgenerally considered to have the highest degree of overconso]idation and

consists of a sandy silty clay with moderately low permeability (Radbruch,

I 1957).

I The San Antonio Formation, which is the middle layer of the Old Bay Clays,
is a moderately stiff silty clay. This layer is generally considered to be

l a competentaquitardbetweenthe Merritt Sand Formationand the underlyingAlameda Formation (HLA, lg8B).
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The Alameda Formation, which is the bottom layer of the Old Bay Clays, is
generally considered an aquifer. It consists of green to gray sand, sandy

m clay, and clay with somefine gravel. The sand and sandy clay alternate indistinct continuous members. The lowest part of this formation is possibly

m continuous with the Santa Clara Formation in the South Bay (HLA, 1988).
3.5.2.2.5 Franciscan Bedrock

!
Bedrock under the site is comprised of an assemblage of altered volcanics,

I meta-sandstones and a melange of sandstone, shale, chert, and sepentinite
of the Franciscan Assemblage as outlined in Section 3.5.2.1. These rocks

I have a low moisturecontentand have been highly sheared.

The FranciscanAssemblageoutcropsat Yerba Buena Islandand existsat a

m depth of approximately500 feet below the site as indicatedin the log of

the Pan Am Well (Figure3-10).

3.5.2.3 Hydrogeology

!
Three water bearingunits are locatedbeneathNAS Alameda: The shallow

m artificialfill, the MerrittSand, and the Alameda Formation. Theartificialfill and the MerrittSand are separatedby a layer of the Bay

Mud approximately25 feet thick, but perhapsas thick as 70 feet on the

m westernedge of the site. The MerrittSand and Alameda Formationsare

separatedby the San Antonio and Posey Formationswith a total thickness

m beneaththe site of as much as approximately250 feet.

m Due to the large thicknessof aquitardunderlyingthe MerrittSand, the Old
Bay Clays will not be investigatedat this time. All monitoringwells to

m be installedwill investigatethe water qualityand aquiferpropertiesinthe MerrittSand or the artificialfill.
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l Monitoringwells to be installedin the artificialfill are expectedto be

screenedfrom 1 foot above the highesttide to an elevationbetween-5 feet

I nd -10 feet relativeto mean sea level. In addition,those wells to beinstalledin the MerrittSand are expectedto be screenedbetweenan

l elevationof -40 feet and -100 feet.

Based upon the informationgatheredfrom these monitoringwells to be

m installed,the final SWAT reportwill includeaquiferproperties,

piezometricheads,water qualitydata, and a more accuratelydefinedcross

m sectionof the variousgeologiccontactlayers.

I
m

I
I
I
I
I
I
I
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I 4.0 SOLID WASTE ASSESSMENTMONITORINGPROPOSAL:CHEMICALANALYSES

I The monitoringplan proposedfor the SWAT program is based upon information

m that has been obtainedfrom previoussite investigations.Theseinvestigationshave includedchemicalanalysesof soil and water samples

from the sites, surveysof the limitedwritten recordsavailable,and

m interviewswith long-termsite personnel.

I These previousstudiesenable the SWAT programto be targetedto site-
specificparameters. This informationindicatesthat the parameters

m required in the draft SWAT Guidancedocument (SWRCB,1986, pages 7 and 8)
shouldbe broadenedto includeadditionalanalyses.

m As discussedin Section1.0, this SWAT proposal is also designedto serve

as the samplingplan for the two landfillsites under the RI/FS programfor

NAS Alamedawhich is under preparation. Therefore,the programof sampling

analysiswhich is proposedmust also be plannedto generatedata useful

m during the formulationof remedialmeasuresfor confirmedsites.
Accordingly,this proposalspecifiesthe soil and ground water tests

m necessaryto supportformulationof remedieswithin the generalresponseactionsdescribedin Volume 1 of the RI/FS Work Plan (Canonie,1988a). The

m data generatedare directlyrelatedto engineeredsolutions. Data needshave been identifiedconsistentwith the EPA guidancedocument,"Data Needs

for SelectingRemedialAction Technologies"(EPA, 1987d).

!
The sampletypes and analysesproposedfor the sites are listed in Tables

m 3_1 and 3-2. The methods of analysisare listed in Table 3-3. These
methodsmeet the requirementsof the draft SWAT Guidancedocument.

!
I
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l 5.0 BACKGROUNDWATERQUALITY

m
5.1 Well Location

m Backgroundwater qualitydata based upon quarterlyupgradientwell sampling

data is unavailable. Severalwells exist (Figure5-1) from which it may be

m possibleto developbackgrounddata from a futuremonitoringprogram. It

will be necessaryto obtain groundwater samplesfrom the water-bearing

m zones overlyingand underlyingthe bay mud layer.

l amplingof the deeperwater bearingzone may be possibleat the Pan
AmericanWell (Well BG-1, Figure5-1). This is a 500-footdeep well

m ocated approximately1,500 feet east of the 1943-1956DisposalArea. Thiswell is out of service,but it may be feasibleto reactivatethe well for

sampling. Assumingthat the deeperwater bearingzone gradientis

coincidentwith the generalgradientof the uppermostwater bearingzone

(ie,groundwater flow is in a westerlydirection),this well is suitably

m locatedfor backgroundanalysisof water migratinginto the landfillsites.

m notherwell, shown on the Alameda Countywell inventoryas Well 2S/4W,3E1,
also known as the Army Well, is locatedapproximately8,000 feet east of

m the West Beach Landfill(Well BG-2, Figure 5-1). This well is 353 feetdeep and its water is presentlyused for landscapeirrigation.

m The well shown on the AlamedaCounty inventoryas 2S/4W,3F1is locatedeast

of the Army Well and approximately9,500 feet east of the West Beach

m Landfill (Well Figure 5-1). This well is 376 feet deep and is
BG-3,

abandoned;thereforeits use as a backgroundsample source is uncertain.

!
Backgroundwater samplingof the uppermostwater bearingzone may be

m erformedfrom two existingmonitoringwells locatedapproximately1,200and 6,200 feet east of the West Beach Landfill (WellsBG-4 and BG-5,

Figure 5-1). These two wells are 9 and 13 feet deep, respectively. It is
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m uncertainwhetherthe closer of these two wells is still in existence. The
more distantof these two wells is locatedwithin 100 feet of the Oakland

m Inner Harbor waterfront,and the samplesmay not be representativeof thequalityof water enteringthe landfill.

m in additionto these existingwells, new monitoringwells have been

proposed in Section3.4 at five locationswithin the one-mileradius.

m Descriptionsof these wells are providedin Section3.2.3. These new wells
will also providedata on backgroundwater quality.

!
5.2 Samplingand Testing

m Backgroundwater sampleswill be taken quarterlyfrom each well where

m sampling is possibleand judged suitableto representbackgroundconditions. During each quarterlysamplingevent, at least one samplewill

be taken from each well and a minimumof four sampleswill be taken from

the system. A separateanalysiswill be conductedon each sample.

m Background samples will be tested for the same chemical constituents as the
samples taken from well locations at the landfill perimeters (Tables 3-1

m and 3-2).

I
I
I
I
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m 6.0 UNSATURATEDZONE MONITORING

m he draft SWAT Guidancedocumentrequiresthat the monitoringprogrambe
designedto detectwaste constituentswhich may escape from waste sites

m efore such constituentsreach ground water, and thereforerequiresthat
the monitoringprogramincludean unsaturatedzone monitoringsystem

m SWRCB, 1986, p. 9). Elsewhere,however,the guidancedocumentnotes thatwhere justifiedby a qualifiedopinionand the concurrenceof the local

RWQCB,some of the monitoringrequirementsmay be waived, and specific

m mention is made of the exampleof no vadose zone at the site (SWRCB,1986,

pages 6 and 7).

I
There is no unsaturatedzone below the two landfillsat NAS Alameda. The

I round water surfaceis locatedonly a few feet below the ground surface
and is above the bottomsof the landfills. This estimateis based on water

level data and estimatesof the base of fill beneaththe 1943-1956Disposal

Area (Wahler,1985, Table 1) and the West Beach Landfill(HLA, 1978,

Table 3). The elevationof the groundwater surfaceis maintainedby the

m immediateproximityof the open water surfaceof San FranciscoBay.

m ased on these considerations,no unsaturatedzone monitoringprogramis
being proposed.

!
m
m
m
m
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m TABLE 3-1

SAMPLE TYPES AND ANALYSES/RATIONALEFOR 1943-1956DISPOSALAREA

I Samplematrix Analysis Rationale
Soils

I Split Spoon VOA Solvents/cleaningcompounds
Samplesand BNA extractables Paints
SurfaceSamples Pesticides/PCBs Waste oils

m Metals Scrap metalsGross Alpha and Beta Radiologicalwaste
U226 and U228 Radiologicalwaste

I
Thin-Walled Gradation DisposalTreatmentIsolation
Tube Samples Atterberglimits DisposalTreatmentIsolation

m odifiedProctorcompaction EvaluatedisposaloptionsWater content Affectstreatmentmethod
Specificgravity Indicatesdensity

m One-dimensionalconsolidation EvaluatedisposaloptionsPermeability Describefate and transport

Ground Water VOA Solvents/cleaningcompounds

m NA extractables PaintsPesticides/PCBs Waste oils
Oil and Grease Waste oils
Metals Scrap metals
Gross Alpha and Beta Radiologicalwaste
U226 and U228 Radiologicalwaste

m Chemicaloxygen demand (COD) Likelythat significantchem-
ical concentrationsexist

Chloride Indicatorparameter
Nitrate Indicatorparameter

m luoride IndicatorparameterCyanide Indicatorparameter
Hardness Affectstreatmentmethod

I Alkalinity GeneraltreatmentinformationTotal dissolvedsoilds (TDS) Generaltreatmentinformation
Total organiccarbon (TOC) Evaluatetreatmentoptions

m cidity GeneraltreatmentinformationSpecificconductance Describefate and transport
Temperature Indicatorparameter

m pH Indicatorparameter

m
i
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I TABLE 3-2

i_ SAMPLE TYPES AND ANALYSES/RATIONALEFOR WEST BEACH LANDFILL

Samplematrix Analyses Rationale

Soils

I Split Spoon VOA Paint strippers
Samples BNA extractables Paint strippers

I esticides/PCBs Pesticides/PCBwaste oilMetals Industrialwaste
Gross Alpha and Beta Radiologicalwaste

I U226 and U228 Radiologicalwaste

Thin-Walled Gradation Disposaltreatmentisolation

I Tube Samples AtterbergLimits DisposaltreatmentisolationModifiedProctorcompaction Evaluatedisposaloptions
Water content Affects treatmentmethod

I Specificgravity IndicatesdensityOne-dimensionalconsolidation Evaluatedisposaloptions
Permeability Describefate and transport

I Ground Water VOA Paint strippers
BNA extractables Paint strippers

Pesticides/PCBs Pesticides/PCBwaste oil

Oil and Grease Waste oils
Metals IndustrialWaste
Chemicaloxygendemand (COD) Indicatorparameter
Chloride Indicatorparameter
Nitrate Indicatorparameter
Hardness Affectstreatmentmethod

I Alkalinity GeneraltreatmentinformationTotal dissolvedsolids (TDS) Generaltreatmentinformation
Total organiccarbon (TOC) Evaluatetreatmentoptions

I cidity GeneraltreatmentinformationSpecificconductance Describefate and transport
Temperature Indicatorparameter

i pH Indicatorparameter

I
I

I CumeEnvironmental
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TABLE3-3

ANALYTICALMETHODS

ChemicalClass Matrix Method Reference

i VolatileOrganics Water 624 (I)Soil 8240 (2)

Base/NeutralsandAcid Water 625 }_I
I Extractables Soil 8270

Pesticides/PCBs Water 608 (I)
Soil 8080 (2)

I Oil and Grease Water 413.1 (4)

i Metals(exceptMercury Water 200.7 (4)and Selenium) Soil 6010 (2)

Mercury Water 245.1 (4)

I Soil 7471 (2)
Selenium Water 270.2 (4)

i Soil 7740 (2

)

GrossAlpha& Beta Water go0.o (5)
Radioactivity Soil g310 (2)

Uranium226 and 228 Water 706/7 (5)

Soil 706/7 (S)

Cyanide Water 335.3 (4)

COD Water 410.1 (4)

I Chloride Water 300 (6)

!
I
!
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m TABLE3-3

ANALYTICALMETHODS
(Continued)

ChemicalClass Matrix Method Reference

!
Fluoride Water 340.2 14)

m Nitrate water 300 (6)

!
(1) Federal Register, Vol. 49, No. 209, Friday, October 26, 1984.

m (2) sw_846,Test Methodsfor Evaluatino Solid Waste. 3rd Edition, U.S. EPA,Office of Solid Wasteand EmergencyResponse,Washington,DC, July
1982. RevisedNovember1986.

m (3)StandardMethodsforthe Examinationof WasteandWastewater,American
PublicHealthAssociation,Washington,DC.,16thEdition.

m (4)Methodsfor ChemicalAnalysisof WaterandWastes,EPA-600/4-79-020,U.S.EPA,EnvironmentalMonitoringandSupportLaboratory,Cincinnati,
Ohio,March1979. RevisedMarch1984.

m forthe Measurementof Radioactivityin Drinkinq(s)PrescribedProcedures
Water,EPA 600/4-80-032,U.S.EPA,EnvironmentalMonitoringand Support
Laboratory,Las Vegas,1982.

(6)TestMethods,The Determinationof InorganicAnionsin Waterby Ion
Chromatography- Method300,U.S.EPA,600/4-84-017,March1984.

!
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TABLE 1

194_-1956 DISPOSAl.AREA SOil,AND CROIIHD WATER TEST RESUltS

Cnnstltuent Concentrations, m_lkg - mg/l - ppmt Except as Noted

Soil Samples - Mel[ Number Ground Water Samples - tlel| Number
MA-I MA-2 WA-3 HA-4 UA-5 HA-I WA-2 WA-3 WA-4 MA-5

Date sampled IO112184 10112184 10115184 10117184 10119184 1121185 1121185 1121185 1121165 1122185
Sample depth, feet 6.0-6.5 6.0-6.5 6.0-6.5 6.O-6.5 6.0-6.5 16 17 16 16 15
Screened depth, feec 5-25 6-20 6-16 5-25 4-24

• " Static rater, feet

depth 3.16 5.73 4.13 3.69 4.47
elevation IO7.45 IO7.O6 IO6.73 106.72 IO6.99

Combustible see in caning.
as hexane, mix. obs. s

before pumpin$, 95Z 240 ppm 140 ppm 65 ppm 130 ppm
after pumping IOOX 5Z 12Z 125 ppm 185 ppm

pll (no units) 8.8 8.0 7.9 8.4 8.0 7.6 7.6 7.4 7.4 6.7
Electrical conductivity

umhos/cm 240 580 330 210 60 !080 3200 il800 7000 750
Gross alpha, pCl/j or 1 4.413.3 8.0_5.4 0.114.8 9.617.2 45.7210.8 7.216.6 5.5_10.8 HA NR 0.4_2.8
Gross beta. pCI/I or I 31.7_4.4 16.114.4 10.5_3.3 17.6i4.2 11.2_3.5 69.3±31.6 33.8_57.4 HR NR 50.4_16.8

Antimony ,Sb -5. -5. -5. -5. -5. -I. -i. -I. -1. -I.
Arsenic ,As -5. -5. 5.3 -5. 9.1 -!. -I. -I. -1. -I.
Barium ,Be 80. 49. 250. 13. 57. -O.5 -O.5 -0.5 -O.5 -0.5
Beryllium ,Be -0.5 -0.5 -0.5 -0.5 -O.5 -O.O5 -O.O5 -0.05 -O.O5 -O.O5
Cadmium ,Cd 24. i.6 19. 0.65 I.O -O.1 -O.I -O.I -O.1 -0.1
Chromium ,Cr 90. 29. 56. 21. 49. -O.I -O.I -0.I -0.I -0.I
Cobalt ,Co 3.8 6.4 8.2 3.7 9.4 -0.1 -O.I -0.I -0.I -0.I
Copper .Cu 160. 31. 330. 7.8 57. -0.1 -0.1 -0.1 -O.I -O.!
Lead ,Pb II00. 38. 700. -5. 6.5 -O.I -O.I -O.! -O.i -O.I
Hercury ,116 0.1 O.14 2.3 --O.i -O.1 -I. -I. -!. -I. -I.
Holybdenum ,Ho -IO. -IO. -I0. -IO. -I0. -0.01 -O.O1 0.77 -O.OI -O.OI
Hickel . ,HI 70. 28. 53. 18. 66. -O.i -O.I -O.I -O.1 -O.I
Selenium ,Se -I. -I. -I. -l. -I. -0.5 -0.5 -0.5 -O.5 -0.5
Silver ,A S -2. -2. -2. -2. -2. -O.5 -0.5 -O.5 -O.5 -O.5 .
Thallium .Tt -5. -5. -5. -5. -5. -1. -l. -1. -I. -I.
Vanadium ,V 7.5 22. 17. 14. 21. -0.5 -O.5 -O.5 -O.5 -0.5
Zinc ,Zn 420. 64. 1800. 16. 49. O.13 -O.i -0.1 -O.i -O.I

CONTIHIIED OH NEXT PAGE

HOTES: *) Haxfmum observed reading vithin the casing - may represent multiple readings at different times or days.
1) "HR" - not reportable because of excessive noise due to high salt content.
2) Hetnls by Inductively-coupled plasma emission spectroscopy, after strong acid digestion

("total metals" basis) of soils.
3) Data reported on n moist-sample-weight (as-received) basis.
4) "-" " "less than"

SOURCE: WAHLERASSOCIATES,1985



TABLE I (CONTINUED)

1943-1956 I)ISPOSAI. ^HEA SDII, AND CRNIINDWATER TEST REStlI,TS

Cotlstlt,ent Con¢cntratlnns e mGJk8 - m_/! = ppmr Except as Noted

Soil Samples - Well Nu_)er Ground Water Samples - Well Number
1#A=1 WA-2 WA-3 WA-4 WA-5 WA-I _A-2 WA-3 WA-4 _A-5

Date sampled 10112164 10112184 10115184 10117184 10/19184 1121185 1/21/85 1121185 il21/85 1122185
Sample depth, feet 6.0-6.5 6.0-6.5 6.0-6.5 6.0-6.5 6.0-6.5 16 17 16 16 15
Screened depth, feet 5-25 6-20 6-16 5-25 4-24
Static rater, feet

depth 3.16 5.73 4.J3 3.69 4.47
elevation IO7.45 IO7.06 IO6.73 IO6.72 IO6.99

trichloroethylene -O.OO1 -O.0OI -O.OOi -O.OOI -fl.OOl O.291 O.Ofl5 -O.OOI -O.OOI -O.flOI
trans-l,2-dlchloroethy)enn -0.001 -0.001 -0.()01 -O.Olil -().OOI 0.957 0.246 0.008 -0.01|i -0.()01
benzene -O.O01 -O.OOI -O.001 -0.OOI -0.0OI -O.OOi -O.O02 -O.OO1 -O.OOI 0.009
acetone 0.058 -O.O10 -O.OIO -O.OIO -O.OIO -O.OIO -O.OiO -O.OIO -O.O|0 -O,O10
other purgeable organlce Hone detected at detection limits generally belovO.001 ppm

bls(2-ethylhexyl) phthslste -0.040 0.625 -0.040 -O.IOO -O.OOI 0.060 -O.OOI -O.OOI -O.OOI -0.OOI
dl-n-butyl phthalate 2.700 0.665 -0.040 -O.100 -0.OO1 -O.OO1 -O.OOi -O.O01 -O.OOI -O.O01
acenephthene -O.O40 -0.040 2.030 -O.100 -O.OOI -O.OO1 0.064 -O.OOI -O.OOI -O.OOI
acenaphthylene -0.040 -0.040 -0.040 -0.100 -O.Ofll -O.OOI 0.005 -O.OOI -0.001 -O.OOI
napthalene -0.040 -0.040 5.200 -0.100 -0.001 -0.OOI -0.OO1 -0.OOI -0.001 -0.001
benzo(a)anthracene -0.040 -0.040 0.370 -O.lO0 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
benzo(b)fluoranthene -0.040 -0.040 0.580 -O.IDO -0.001 -0.001 -O.OOi -0.001 -0.001 -0.001
benzo(ghl)perylene -0.040 -0.040 0.440 -0.100 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
benzo(a)pyrene -0.040 -0.040 1.330 -O.i00 -O.OOI -O.OO| -O.OO1 -0.OOI -O.OOI -O.OOI
fdeno(I,2,3-cd)pyrene -0.040 -0.040 1.000 -0.100 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
pyrene -0.040 -0.040 -0.040 -0.100 -O.OOt -0.001 0.043 -0.001 -O.OOI -0.001
chrysene -0.040 -0.040 0.470 -0.100 -0.O01 -O.OOI -O.OO| -O.OOI -O.OOI -O.OOI
fluorene -0.040 -0.040 1.840 -0.100 -0.001 -0.001 0.016 -0.001 -0.001 -O.flOI
phenanthrene -0.040 -0.040 0.200 -0.100 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
dlbenzofuran -0.040 -0.040 1.360 -0.100 -O.OOI -0.001 0.014 -O.OOI -0.001 -0.001
2-methylnapthslene -0.040 -0.040 O.HOO -O.100 -O.O(11 -O.OOI -O.OOI -O.0Oi -O.OOI -O.OOI
2-cyclohexen-l-one a -0.040 -0.040 -0.040 -0.100 -0.001 -0.001 -0.001 0.010 -0.001 -0.001
2.5-dlethyltetrahydrofurani -0.040 -0.040 -0.O40 -0.100 -O.OOI -O.OO1 -O.OO! 0.043 -O.OOI -O.OOI
unidentified, non-priority

pollutants one tvo several four none none none none none none
oilier acid and baselneutral

extractable organics Hone detected at detection limits generally belov 0.040 ppm (soils) or 0.001 ppm (water)

NOTES: *) Estimated concentrations, tentative identification.

I) Analyses by EPA Hethod 624 el|d 625 - all statistically significant peeks reported, even if unidentified.
2) Data reported on a moist-aamp|e-velsht (as-received) baals.
3) "-'* " "leas then".

SOURCE: WAHLERASSOCIATES,1985



T_BL.E2.iJ_TERLEVEL.READINGS
ObservationWell (Boring)

Elevatlon* 1I/9/76 11/15/76 12/3/76 12/I 7/76 3/I 0/77 3/i 6/77 3/21/77 3/22/77
lop i 200 1600 i 045 1430 1415 i 530 0845 i 325 1517 1400 0900 1330 1330 0945
of Ground to to to to to to to to to to to to to to

Number Pipe Surface 1330 1650 i ! 30 1505 1515 1630 1600 i 345 ! 545 1530 0945 1350 1600 1330

! 116.5 115.5 105.2 105.5 105.3 105.3 105.7 105.3 105.9 105.6 105.2 --- 105.8 --- 105.9 105.7

2 114.4 i13.4 105.4 105.4 105.4 105.4 105.4 --- 105.4 105.4 105.4 104.8 105.2 --~ 105.1 105.0

3 112.2 111.4 105.3 105.2 105.2 105.2 105.3 105.2 105.5 105.1 105.1 104.9 105.0 --~ 104.6 104.6

4 110,4 110.7 108.2 105.5 105.9 105.9 103.8 103.5 108.4 103.7 103.1 ......... 105.7 105.7

5 109.8 110.1 106.6 105.9 105.6 105.6 105.1 104.9 106.8 104.9 104.5 106.-7- 106.8 105.8 --- 105.2

6 108.1 108.2 106.2 106.2 106.2 106.2 106.2 .... 106.2 --- 106.2 106,8 --- 107.1 107.1 107.1

7 109.2 109.9 106.2 106.2 106.2 106.2 106.2 106.2 --- 106.2 106.7 --- 107,7 106.7 106.7

8 Ii4.8 I14.0 106.6 106.6 106.6 106.6 ,106.7 --- 106.7 --- 106.6 107.8 107.2 .........

9 114.3 113.8 107.3 107.3 107.3 107.3 107.3 --- 107.3 --- 107.3 108.1 107.9 ...... 108.1

10 111.9 112.0 108.0 108.0 108.0 108.0 " --- 108.0 --- 108.0 ......... 109.5 109.6

11 i12.6 112.5 ............ 106:3 --- 106.3 --- 106.3 106.5 --- 106.7 10616 106.6

12 ii3.1 113.0 ............ 106.2 --- 106.2 --- 106.2 106.4 --- 106.5 106.9 106.7

13 109.0 109.5 ...... 106.0 106.0 ...... 105.7 --- 105.7 108.7 ......... 109.3

17 !il.7 110.37 No initial 105.2 106.4
/

18 i11.8 !10.0 _" Boringsinstalled 3/16/77 readings 104.9 106.4
/

19 110.4 109.8_ taken 105.3 106.3

20 115,3 114.5 Boringinstalled 10/6/77
I

Bay ....... 107.9 104.9 103.9 104.4 104.1 103.1 108.2 102.4 101.4 104.9 107.2 103.4 105.8 variesTide

High i 106.1 at 106.7 at 106.4 at
Tide ...... 107.9 at 1230 106.1 at 1800 107.7 at 0930 108.3 at 0815 I 1645 107.5 at 0945 1330 1415

Low 101.2 at 102.5 at 101.7 at
Tide ...... 100.9 at 1930 103.5 at 1230 101.2 at 1615 100.7 at 1530 0945 101.0 at 1615 1900 0745

Rainfall since last reading (in.) 0 1.07 0 0 3.93 1.42 0 0

Cumulative rainfall (in.) 0 1.07 1.07 1.07 5.00 6.42 6.42 6.42

"All elevations are in feet, basedon the Alameda Naval Air Station Datum SOURCE:HARD]NG-LAWSUNASSUC]ATES.1978



TABLE 2. (CUNTINUED)

Observation Well (Boring)
EIevation * 4/4/77 4/7/77

Top 0745 1000 i 320 1430 0800 0950 1050 I 150 1250 1350 1450
of Ground to to to to to to to to to to to

Number Pipe Surface 1000 1315 1430 1440 0950 i 040 1! 10 1240 i 310 1410 1550
i

! 116.5 115.5 103.2 103.7 104.2 --- J 104.4 104.4 --- 104.9 104.6 104.7 104.8

2 114.4 !!3.4 03.9 103.9 ...... "/05_-01. 105.0 ......... 105.0 105.0

3 112.2 111.4 03.3 103.6 103.7 --- _ 104.1 104.1 --- 104.1 ...... 104.1

4 110.4 !!0.7 03.9 106.8 105.7 --- i I03.2 103.2 103.4 104.1 105.1 106.2 106.4
!

5 109.8 110.1 04.0 106.0 106.7 106.3 _ 105.4 104.2 104.7 105.3 105.8 106.2 ]06.3

6 108.1 108.2 06.9 106.9 ...... "---!-/06.8 ...... 106.8 ...... 106.8
!

7 109.2 109.9 06.5 106.5 ...... '106.6 ...... 106.6 ...... 106.6

8 114.8 114.0 06.4 106.4 ...... " i07.3 ...... 107.3 ...... 107.3 J

9 114.3 113.8 ............ 108.0 ...... 108.0 ...... 108.0 J

10 ill .9 !12.0 ............ 109.1 ............ 109.1 ---

11 112.6 112.5 106.5 106.5 ...... 106.7 ...... 106.7 ...... 106.7

12 113.1 113.0 106.5 106.2 106.3 --- 106.6 ...... 106.6 ...... 106.6

13 109.0 109.5 ............ 139.0 --- 109.0 ...... !09.0

17 111.7 ii0.3 104.6 105.3 105.2 105.3 106.4 106.4 106.4 106.4 106.4 :06.1 106.4

18 i11.8 110.0 105.4 --- 105.3 105.3 106.4 106.4 106.4 106.4 106.4 106.4 106.4

19 110.4 109.8 105.2 105.3 105.4 105.4 106.3 106.3 106.3 106.3 106.3 106.3 106.3

20 115.3 114.5

Bay ....... 103.7 105.9 106.2 105.7 100.8 102.2 102.7 104.0 104.5 105.4 105.8
Ti#_ _

High ...... 107.1 at 1245 i 106.7 at 1530

Tide i
Low 101.0 at 0600; 102.1 at 1800 :...... I 100.4 at 0830Tide i

Rainfall since last reading (in. 0.49 1 0

Cumulative rainfall (in.) 6.91 [ 6.91
/

SOURCE:HARDING-LAWSONASSOCIATES,1978"All elevationsare in feet0 basedon the Alameda Naval Air Station Datum



TABLE 2. (CUNTINUED)

ObservationWell (Boring)
Elevation" 4/I 3/';7 4/I 8/77 7/I 5/77 I 0/_14777-

Top 1230 1000 , I 100 I 130 1200 1300 1330 1400 1430 0930 1000
of Ground to to to to to to to to to to to

Number Pipe Surface 1400 1045 !115 !145 1250 1315 1345 1415 1445 !!00 1115

I 116.5 i15.5 --- 104.2 104.7 104.7 104.8 105.0 105.0 105.1 105.0 104.2 i04.5

2 114.4 113.4 ........................... 104.7 105.0

3 !12.2 I11.4 --- 104.0 ...... 104.4 ......... 104.3 104.4 104.7

4 110.4 il0.7 --- i 104.8 105.7 106.1 106.4 106.5 106.4 106.1 105.1 103.6 106.6

5 109.8 i!0.| 105.2 --- 106.1 106.2 106.3 106.3 _ 106.3 106.2 i06.2 1"04.8 105.8
i

6 108.1 108.2 106.8 - ....................... 106.1 106.0

7 109.2 109.9 ........................... 106.0 106.0

8 i14.8 114.0 - ....................... 106.4 J 106.0

9 !!4.3 113.8 ........................... 107.3 J 107.0

10 111.9 !12.0 ........................... 107.9 107.5

I1 !12.6 112.5 ........................... ! 105.9 105.9

12 il3.1 113.0 ........................... J 105.8 J 105.7

13 109.0 1-09.5 ........................... I --- , ---

17 111.7 110.3 ,)6.2 106.3 ...... 106.3 ......... 106.3 105._ 1C.i.8

18 !11.8 110.0 106.2 106.3 ...... 106.3 ......... 106.3 105.8 105.8

19 !10.4 109.8 106.2 106.3 ...... 106.3 ......... 106.3 i 105.3 105.8

20 115.3 114.5 108.5

Bay ...... 102.7 104.6 105.0 105.4 106.1 106.5 106.1 105.8 105.4 104.0 105.6
Tide

High 06.7 at 106.5 at 1300 105.8 at 107.4 ct
Tide ...... 0845 1345 1345m

100.7 at 102.8 at
Low __. 01.4 at 101.2 at 0600; 102.9 at 1745
Tide --" 1445 0630 0715

Rainfall si last reading (in.) 0 0 66 .89

Cumulative rainfall (in.) 6.91 6.91 7.57 8.46

SOURCE: HARDING-LAWSONASSOCIATES,1978
*All elevations are in feet, basedon the Alameda Naval Air StationDatum
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TABLE 3 WATER (JUALITYTESTRESULTS

Column_l - Bey Wm'erb Column 2 - pedmetel Y,ells

Low T;de High T;de _ Aver_.e$ V.ell el ','.ell e3

parameters _alyzod (Units) 3/77 7/77 3/'77 7/77 3/77 7/77 I I _6 3/'/7 7/'77 10/77 I I,_6 3 '77 7/77 I I/76

I O;I and greo_ qmQ/l) 5.5 0.73 7.40 0.73 6.45 0.73 2.2 8.5 3.27 3.8 I._11 6.3 1.47 I_|

_lfide q_/1) "0.02 0.01 _0.0_ 0.01 <0.0_ 0.01 _-.0 1.2 6._6 0.01 0.10 0.026 0.02 --0"27

i
' Totol Hordness imgCaCO.v/I) 5, B00 6,100 $,_00 6,100 5,700 6,100 3,700 2,000 5,3,30 2,200 _,,_',00 5,300 3,b00 5,200

' lotct D;u_lved Solids _mg/I) 3,.S00 39,000 34,000 30,000 18,750 34,500 -- 11,000 15,000 13,000 -- 2,800 26,000 --

. !
Col_;um ,rag/l) 300 _ 310 300 305 300 38; II0 240 200 67._..0_0 37_.00 _0 5o(3

i iChloride *mg/ll : 10,000 19,G{10 13,000 19,(]00 15t500 19,000 2,10t' .i,200 7,400 t_,300 12,000 14,000 14,00g 12,0_)3

i ! I -
COD ,mg/I )(I) I 1,500 2,200 i 270 1,900 : 885 _,0_ 24_ ]40 e_ •.._3 140 i,O00 1,400 _0_ ,

i ..

I ' IpH 6.4 0.3 _ 0.4 6.2 8.4 0.2 6.7 7.3 8.1 7.5 _.7 7._ E.I c.b

I i

0;o.(.-,_4) ! n.6 o.ns o.34 0.07 o.97 0.11 _ 3_ io 5_ 7o 2_0_0 _.3-' ?oo

I_.e_iu. (m_) I, IO0 I, 200 I 01CO I, 200 I, IO0 I, 200 820 330 550 440 560 950 1_90 600

' INitr_e Nicmg_n ling NA) ! 0. _'_£ 0.21 0.25 0.40 0.4 0.34 0.22 0.25 1.7 2._.._BB 0.4..__2 3..9_9 2.__9 0..._

' _ I i

_o,.,_--_,_) 42o 270 _10 270 4_s 270 i 3,o _o i_o 9_ _0o 3,0 17o ! _o

Sodium (mll/I) I 0,000 6,200 9,200 780 9,600 3,490 i 4,000 5,700 2,000 3,300 I _,..___ 8.000 4,200 8,000

Suffme (mi_A) 2, ;T_00 3,200 2,100 2,7110 2,300 2,950 1,600 380 1,600 460 2,300 13,000 ! ,400 I, 100

I

,_rcury(_g/I) •1 <1.0 <1 <1.0 <1 <1.0 [ 1.0 , 1.0 1.3 I 2 _ 1.0 3._._4 1.0

I
Lead (togA) 0.36 <0._ 0.34 <0.04 0.35 ,:0.03 [ 0.2.__2 0.16 0.16 0.3._7 0.2.5 0.3.____6 .: 0.04 0.3..77

i
lom_P_o_,,_,(,'9 eli) 0.z2 o.lg o._e 0.16 0.20 0.17 | _._._._ 1.8e _.7 i ...e..e 0.2__90 0.4__.._s 2.__.00 o.no-t

[, ToPoi Kieldahl Nil_n (rag N/I) 1.40 1.7 2.00 6.9 2.1 , -4"3 ! 5.8 9._6 1.8
15 IO

0.BO 2.4
5...._2

!tool Chromium (rag/I) O.O_ 0.03 0.06 0.03 0.04 0.03 I 0.1_._.2 0.02 0.2.._66 0.32 0.2.5 • 0.01 0.0.5 0.4__2

Codmium (rag/l) 0.038 •0.01 0.0_$ •0.01 0.033 <0.01 0.02 0.01__4 0.04 0.0.._1 0.2_8 0.052 ,0.01 0.1_2

. lurbldlty (nU) (2) 14 211 1.30 2.6 7.6,5 2.7 1_.55.5 74 500 6.._._7 4{2 1.50 1.50 I...55

Co Hordno, (m0 C_COy/I) 7._0 750 ' 770 7.50 760 750 -" 270 600 . .500 -- 920 7/30 .-

MO Flaedne. Im_ CaCO_.A) 4,500 4,900 4,500 4,900 4,500 4°900 -- 1,400 _ 800 -- 3,900 3,700 _.

SOURCE: HARDING-LAWSON,1970
(I) Chemicolo, yg_ndel_nd Plcle_ Those numoers underhr)ecI e_ceecl the overoqe ot 'l_e Boy overoges in Column t.
(2) Jockton lu_t_idity u_ilt

"Lo<nl_d loft ol Ioe_dfill



TABLE3 WATERQUALITYTEST RESULTS(CONTINUED)

Column 3 - Interior V.elis

_,_,ell°4 [ ",'.ell 15 V_efl e6 J V, ert e7

pmometen knolyz_l (U_ils) I I ,T6 _ 7/77 __ I 1/76 3/77 7/77 10/77 11/76 3/'77 i 0/77 I I I ,_6 3/_'7 7/77 10/77O,--d9,.--,_-_; _.6 8.! 3.27 I 2.0 6.__E8 7.34 ,.__ 2.8 7.__22 ,.___ 9..__7 7._.Z9 2.a0 _.__L_
i

_,l_,J.€,,,_) ._..___3 I._._1 i..._o i <o.oa o.o61 O.Ol <O.Ol 2..__5 ,-o.o_ _O.Ol ,.__Z_ -_.._L o.4o : O.Ol

Tolol Hordnes$(rag CaCO3/i) 3,;_03 6o2___ 3s700 ! 4,300 1,600 1.800 1,700 2,;._00 1,300 4,.500 3,400 2,800 3,400 5,300

[
Total Dit._lved Solids (_) -- 16,000 17,000 -- 9,200 10,000 ]1,000 j -- 7,200 6,700 -- 16,000 13,000 18,000

Calcium ling/I) 260 140 I_0 180 86 IlO 160 . 500 I10 I10 J. 380 160 160 220

i i IChloride _m_i Ib, OQC" 8,000 9,000 I '_, 200 _, OlO0 5,3Q0 _,30_ I 7,100 3,700 3,200 J 12,000 B,'O0 14,000 7,700I '

" T !2_ 230 60G 400 3,100 690 540 1 220 240 150 220 7"2 280 410
COD !mg/I/I ) |

l

pH I ,. 1 7.7 E. ? 6.6 7.2 2.9 7.3 7.2 7.7 7.7 6.9 7.6 8.6
7.6

Iron (ra!!1) 1_.4 ._._._.6 _._. 3.6 2.6 1.7 190 13 6.6 7.5 22 8.0 0.90 9.7

I _lium iraqi) t ":'_0 460 470 _[- 44t0 I Im 290 300 240 180 180 3_0 480 410 520

t Ni,,ee Nitrogen i_ll N/I) 0.,_; 0.2S O:_ • 0.25 0.38 0.99 I.__4_4 0.01 1.4 0.7_._.55 0.40 1.6 I.___3 I.__7
_.

II 31o ,.o : 3,o ,3o 1® ,3o 13. .3 200 11o

so_,,,(,,,_dl) I 4,:xx) _,_o _,,oo s,_0o 1,000 1,000 3,ooo 2,000 1,coo i,eoo 4,ooo _,200 i,_00 4,_0
r'--

f_4foe, (mivq) 660 . 64i 228 _. M 60 < 2.0 • Io 340 160 160 960 700 .500 520
._ -_ .

iViercury (u9/1) 6 _.1.0 1.3 : " < 1.0 <1.0 <1.0 <0.5 <1.0 < 1.0 < 0.5 --2 < I.O < 1.0 _ 0.5

Lead (n_) 0.65 0el6 < 0.04 0.35 0.16 0.4 0.32 0.20 0.12 0.28 0.62 0.19 0.52 0.39

T-,_ e_o,_,_.(,_ e/t) 0.9...__ i..__ _.3 0.1_ 0.7._.__ I.._ 0.__9 2.._Ee 1.2 _.0 0.3_ 0._1 i.___ 0.7___5_

I Treat 0.43 2._.99 l_88 i 46 28 69 100 10 1.6 0.2 16 1.9 3.2 12
Kieldohl Nitrogen (meN/I)

t

I
' _ c_,,,;, _,,_) "1.o <O.Ol o.o_ . o.1__o ,_o.o1 o.2_.oo o._._._ o.o_ <o.o1 o.i._.__ o.,..__ _o.o2 o.o_ o.1_
i

t 'Codmium (mO/l) 0.08 0.016 O.O_l O.ill 0.019 0.46 0.02, 0.t3 0.014 0.009 0.03 0.0_.5 O.Ot 0.011

T,,_a_t_(.nu)e) L_ 24 _ is 4__ __ 2__ J _ 0.a3 ze 3_ 67 3.3

Co I'_dne. ling C_CO.I_ ) "- 350 370 -- " 210 270 400 -- 270 270 -- 400 400 550

Mg Hordnezz (._ C_C O..f/I) -- 1,9_0 1,900 -- 1,200 1,200 1,200 -- 740 740 -- 2,000 1,700 2.100

(|) Chemicolox)_endem_ml _Jc1e: T_ose numoers unclerhned exceecl tne averoqe ,_t It_e E_oy overages in Coiumn I.
_) _.k.o,,,,_d._.., _ SOURCE: HARDING-LAWSON,1978
"Locmed emt Of Imp,drill
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TABLE 3 WATERQUALITYTEST RESULTS (CONTINUED)

Columm 4 - _':d¢ Wells*

\',ell €8 V.e!( le9 \_.ell el| \'.eLI t'17 V.el1118 -- _iel' I t|O V.ell #20

--parameters ,A_olyz_ I (Units) I}/76 11/76 _ 3/77 7/77 3/77 10/77 3/77 7,/77 10/'77 11/76 ._,_P7 7/77 |o./'rJ |_,_+-'7
. I

O;I ond 9rea_e im_l/l) I--6 1_1 ' II 5.BO 8.4 I I 8,9 4.67 6.3 12 6.9 0.67 12 8.8

Sulfide 1rag/i) ' 0.08 0.00 --0"49 ---0"28 0.0_l < 0.01 0.045 <0.0l 0.04 • 0.0B . 0.07 0.03 • 0.01 0.01

Tmol Hordness ,rag CaCO_/I) 1,200 1,500 1,500 1,700 1,600 982 _,500 2,300 2,300 5.40 28 160 300 130

To,or Di_ol_d _o|ids imp) "- _ 1_,300 8,800 9,800 |O,O00 3|,COO | 3,000 16,(X)O -+ _ ._0 3,500 320

Cole;urn irn_'h _ 410 250 It0 8_ 130 180 60 1.50 390 l " II 45 33

Chlo+ide .msi/l ) 4,200 5,600 4,000 4,100 S, IO0 *+,000 12,000 ?,400 0,21_ _ ,+I0 120 47 22

COD +em3!II(I) | 30 4.2 220 540 _?0 3_ 5 870 450 ,1_,5 4_ I IO I7G I_w_ 52

I
PH 6.9 6.6 ; 7.4 8.3 7.2 7.4 7,._ 8.0 7.6 E.O 7.7 I_.0 7,O ?+7

I,on (mc_) 30 4.._L.I 32 32 341 16 30 I. 2 21 370 290 400 470 330

Mogmrs.iumImp) 100 130 860 25(3 260 270 6.50 _1+0 _80 16 67 130 32 _0

m_,,ot,N+,_ ,,_mA_ o.4__2 0.4z o.,o | .__, 0..+o | .__., o..._ |-_..L |.__.+ 0.2o +,.__4 |.._Z.2 2__e 2_

....

Potm$1um(mEl/I) 140 190 270 120 340 87 +.<30 160 12 17 114 II 1.2 1.6

_u., {._) i |,3o0 _,oo0 3,8oo |,ooo 3,7oo 2,moo 7,ooo 1,3oo 4,,m0 24o Im 55 ,.s so

Sullol, (mQ]l) I 78 l0 24,. 64 2.11 ( l0 32 5.6 < l0 .50 0.05 34 26 9B

! +_+'_u_ (+g/I) < 1.0 < 1.0 i ," I 1.0 • 1.0 < 0. S "+.1,0 1.0 --3"3 < 1.0 • 1.0 --2"6 --8"2 I

i
L,,,.,'(_+il) o.|o o.t2 ! o._ .0.04 0.i6 0.3o 0.2_ o.os - 0._ 0._0 0.____ o.|s o.st 0.___

I

'10101Ptm_hot, {,_ PA) 0.2--6 0.40 I 0.4__3 0.44 0.51 i.0 1,3 0.40 0.7 0.40 0. i0 9.7 2,9 1.9

I 33 61 II IlO 104 IlO 240 3.0 2.0 8.8 9,8 ';.0
Totol KitldoKt Nilropn (rag NA) 19 '_.I , ....... _--+. -- --

,- ++ .

I 0.04 0.03 • 0.01 0.I t 0.02 0.02 0.12 0.90 0.66 1.._5 i .56 0.90

, 1o1o1o,,_.. (,,_) o.,.._.Z+ <0.oi _ .......
+

Codmium (mg/l) 0.1__4 0.32 i --0"0145 _':0.01 0.019 --0"04_ 0.010 <__0.01 0.0_ --0"73 0.02I 0.02 --0"34 • 0.00.5

+

lud_idity (./TU)_2) l0 50 [ --74 --100 --77 --21 --55 --06 --7"2 --35 __ 41'6_0 --3'800 1.2 1.8

Co llo_dne. (ragCoCO_IA i .... I 2._i0 270 210 320 450 ,.rlO 3;_0 -- 2.5 27 110• ... I ..
I

N_ Ha'dness ling C°_ O'T/I ) -" • -- I 860 |,000 |,|00 |,IOCI 2,700 660 1,600 -- 280 _ 130 120

(1_Chem;€oloxygendemond Pit+|e; Those numoerS underhned exceecl _ne overoqe ot +'he ::lay overoqes in Column I,
_) _+,,.... ,+_++,+,.,,,,i,, -- SUURCE: HARDING-LAWSON,197G
*toc(,_ed eos! €,l h_.dfill
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Table 4

Gas Chromatographic Analysis. Results for Observation Wells 5 and 9

Concentration by Volume
Carbonr

Oxygen Nitrogen Dioxide Methane Ethane Propane Butane Pentane

(02) (N2) (CO2) (CH4} (C2H6) (C3U8) (C4HI0) (C5H12)
% % % % ppm ppm p pin ppm

Well 5 3.2 70.0 19.0 8.3 2.4 39 1 1

Well 9 15.0 67.0 8.2 8.3 2.0 40 1 1

SOURCE:HARDING-LAWSONASSOCIATES,]978



Table 5

I Reduced Gas Chromatographic Analysis Results

i ConcEntration (% by Volume)
Location Ox;gen Nitrogen Carbon Dioxide Methane

i (02) (N2) (CO2) (CH4)
Well 1 20 75 3.2 0.54

l Well 4 18 73 1.2 1.3

Well 6 21 76 0.07 1.6

l Well i0 21 77 0.05 0.01

I Well ll 8.4 80 12.5 8.5
Well 12 l0 45 19.0 27.3

l Well 17 15 77 6.0 0.10

Well 18 21 76 .21 .24

Magazine 57 . 20 74 .05 .01

l Magazine 353 22 77 .05 .01
SOURCE:HARDING-LAWSONASSOCIATES,]978

!
!
!
!
!
!

!



Table 6

Combustible Gas Meter Results

!
Percentage of Methane

i By Volume
Well 1 >3.40

I Well 2 negative*

i Well 3 negativeWell 4 1.30

l Well 5 1.10
Well 6 0.40

l Well 7 negative

i Well 8 negativeWell 9 >3.40

Well 10 negative

Well iI 0.70

I Well 12 >3.40

i Well 17 0.02Well 18 0.20

l Well 19 negative
Magazine 56 negative

I Magazine 57 negative

l Maga zine 58 negative
Magazine 353 negative

I 3.4% is the maximum the meter can measure when.
converted to methane concentrations.

l * Means no gas measured.

SOURC£:HARDING-LAWSONASSOCIAT£S,1978

!
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ANALYTICALSCIENCEASSOCIATES,Inc.
i

4560 HORTONST. e" EMERYVILLE,CA 94608 • (415) 547.6390

I
NLAProject No. 2176,059.01

I April I, 1983

I ABSTRACT

I Sampleswere received from the AlamedaNaval Air Station
on March16 and 17 for the screening of Prlorlty Pollutants.

I No contaminantswere detected tn the volatile or Base-Neutral
fraction. The acid and pesticide fractions contained traces

I of phenoland polychlortnated btphenyls. No metals were detectedabove1 ppm.

l METHODS

I Volattle Frectton

Sampleswere analyzed by gas-chromatography(1'2) for the

I volatile priority pollutants using GCFIDandGCHSDunder the
following analytical conditions:

m Instrument : Perkin Elmer 3B
Column : SP lO00/CarbopackB

m Program : 50°-200° B 8°/mlnute

i II Base,Neutral/Acid FracttonSampleswere analyzed by GCFID.underthe following analytical
conditions:

I Instrument : Perktn Elmer 3g20

Colum : lZ SP2150_; Tenax60/80

I Program 500-2700 $ 8°/minute;180°-300°

I

SuURCE: H_RUING-LA$ISUNASSU_IATES,19L,3

I
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PageZ
2176,059.01
Methods(contlnued)

I ]I] Pesticide Fractton

I The 6, 15 and 50 percent F]ortst1 fractions were analyzed(3) by
GCHSDunder the following condltlons:

m Instrument : Perkin Elmer 3B

m Column : 3%OVITemperature : 180°C

I
IV Metals

I
Sampleswere filtered (0.45 um) andanalyzed by Atomic Absorption

I spectroscopy.

RESULTS

I
Data are presented in Table ]. Only the actual organic components

I found have beenreported.

I
I
I
I

| i

1. 40 CFR,part 141 app. C

Z. SampltngandAnalysts Proceduresfor the Screeningof Industrial
Effluents. EPA1979

3. Methodsfor the OrganicAnalysts of Water andWastes. EPA1980.

SOUR,jE:HARDING-LA_JSUNASSOCIATES,19_3

!
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TABLEI neaz: near

IANDFILL WELL NO. 17 ltt 3 19 9 8 6 12

SampleID 9001 9002 9003 9004 9005 9006 9007 9008

Cadmium 0.053 0.03 0.024 0.024 0.018 O.Oii 0.012 0.009

Copper 0.72 0.06 0.06 0.04 0.04 0.03 0.06 0.08
Lead 0.17 0.09 0.07 0.05 0.06 0.06 0.07 0.06

Selenium 0.08 0.04 0.03 0.04 0.04 0.04 0.03 0.04

Silver kO.05 kO.05 kO.05 kO.05 kO.05 kO.05 kO.05 kO.05

Zinc 0.48 0.13 0.038 0.032 0.16 0.013 0.044 0.076
OiI & Grease 30 20 15 50 80 40 20 15

Phenol (ppb) 26 11 klO klO II 10 11 10
TICH (ppb, as
arechlor 1248) 0.52 0.08 0.05 0.60 0.40 kO.05 0.20 0.10

Arsentc 0.09 0.06 0.05 0.06 0.04 0.04 0.05 0.05

8ery11ium 0.012 kO.01 kO.OI kO.01 kO.01 kO.01 kO.01 kO.01

pH 7.4 7.0 7.3 7.1 7.2 7.2 7.5 7.7
Conductivity 6400 19,000 13.080 16,080 2700 3500 1500 1300

Nickel 0.11 0.11 0.10 0.13 0.12 0.07 0.06 0.07

AII values tn ppmunless otherwise noted.

SUUkCE: IIARDING-LAtJSUNASSuCI,*TES,19_J3
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ADDENDUH
Jrze&JL" near

LANDFILLWELLNO. 17 18 3 19 9 8 6 12

SampleID 9001 9002 9003 9004 9005 9006 9007 9008

Chromtum kO.05 kO.05 kO.05 kO.05 kO.05 kO.05 kO.05 kO.05

Hercury O.0008 kO.0001 kO.0001 kO.0001 O.0002 kO.0001 kO.OOOI kO.OOOI

14_9nes| um 120 420 420 420 57 68 33 35

AI1 values In ppmunless otherwise noted.

k = less than value

i

SuURI_E:IiI_RDII'_G-L/_LJSLJNASSut_Ii_TES,1983
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_-"_Thermo
EAL Corporation ElectronCOmm'OmA" C'_

I 2930 Wright Avenue
Richmond, California 94804
(415) 235-2633

I (TWX)910-382-8132 ANALYSISREPORT
HARDING LAHSON ASSOCIATES DATE: 9-7-83
P 0 BOX 578 Samples Received: 8-8-83

I NOVAT0 CA 94947 EAL _.0. No. 45-52C0Attention: Lyle Lewis Harding Lawson Job #: 2176.059.Ci
Samples Collected: 8-2-83

I Well No. 23 21
ANLH-16 ANLW-31

I Analysis Units 255-84-7 255-84-8

Antimony MG/L 0.70 <0.01

I Arsenic MG/L 0.044 0.006

l Beryllium MG/L <0.01 <0.oi
Cadmium MG/L 0.057 0.005

Chromium MG/L 0.057 <0.01

Copper MG/L 0.09 0.020

I Lead MG/L 0.33 0.04

i Mercury MG/L <0.0005 <0.0005Nickel MG/L 0.40 0.08

I Selenium MG/L 0.06 <0.006
Silver MG/L 0.053 <0.01

I Thallium MG/L 0.2 <0.01

Zinc MG/L 0.087 0.043!



I

r"_ ThermoElectronEAL Corporation

I 2030 Wright Avenue
Richmond, California 94804
(415) 235.2633

I (TWX)910-382.8132 Report to HARDING LAHSONASSOCIATES

I Well No. 22 23 21 22ANLH-35 ANLH-16 ANLH-31 ANL_-35
Analysis Units 255-84-9 255-84-10 255-84-11 255-84-12

Antimony MG/L 0.62 .........

I Arsenic MG/L 0.056 .........

Beryllium MG/L <0.01 ....... 7_

I Cadmium MG/L 0.055 .........

I Chromium MG/L 0.057 .........
Copper MG/L 0.06 .........

Lead MG/L 0.28 .........

Mercury MG/L <0.001 .........

Nickel MGIL 0.41 .........

l Selenium MG/L 0.04 .........
Silver MG/L 0.052 .........

l Thallium MGIL 0.2 .........
Zinc MG/L 0.036 .........

I Cyanide MG/L --- <0.02 <0.02 <0.02



I

'_ ThermoEAL Corporation Electron

I 2030 Wright Avenue
Richmond, California 94804
(415)235-2633

I (TWX)910.382-8132 Report to HARDING LAHSON ASSOCIATES

I Well No. 23 21 22
ANLH-16 ANLW-31 ANLH-35

Analysis Units 255-84-13 255-84-14 255-84-15

Phenol, Total MG/L (0.I <0.I <0.I

!
Results for pesticides,volatileorganics,and acid & base/neutralsattached.

!
I

LaurenceE. Penfold
ProgramManager
EnvironmentalScienceDept.

!
I
I



I EAL Corporation

Harding Lawson Dste: September 7, 1983

EAL Lab No. : 255-84-2

I I.D. : ANLW-30 8-2-83
Client

Well No. 21

I PKXOKITYPOLLUTANTDATA SHEET
ACID COMPOUNDS us/L(ppb ) BASE/NEUTRALCoHPOUNDSus/L(ppb)

i 2,4,6-trichlorophenol o< 10 4-bronophenyl phenyl ether < 2p--chloro-m--cresol < 10 bls(2-chlorolaopropyl) ether < 2

2-chlorophenol < 10 bia(2-chlorethoxy)methane < 2

I 2,4-dichlorophenol < 10 hexachlorobutadiene < 2

2,4-dlaethylphenol < 10 hexachlorocyclopentadlene < 2

I 2-nltrophenol Isophorone < 2
< I0

4-nltrophenol < 10 napthalene 104

I 2,A-dXnXcrophenol < 10 nitrobenzene < 2
4,6-dlnltro-2-sethylphenol < I0 N-nltroaodlmethylanlne < 2

i pentachlorophenol < I0 N-nXtrosodiphenylamXne < 2phenol < 10 N-nAtrosodi-n-propylmaine < 2

BASE/NEUTRALCOMPOUNDS ug/L(ppb) bls(2-ethylhexyl)phthalate 10

acenaphChene < 2 butyl benzyl phthalate < 2

benzidine <I0 di-n-butyl phthalate _ 2

I 1,2,4-trichlorobenzene < 2 dX-n-octyl phthalate < 2
hexachlorobenzene < 2 diethyl phthalate < 2

I hexachloroethane < 2 dimethyl phthalate < 2
bia(2-chloroethyl)ether < 2 obenzo(a)anthrmcene < 2

i 2-chloronaphtl_tlene < 2 benzo(a)pyrene _ 21,2-dichlorobenzene < 2 benzo(b)fluoranthene < 2

1,3-dichlorobenzene < 2 benzo(k)fluoranthene < 2

I 1,4-dtchlorobenzene < 2 chryeene < 2
3,3'-dXchlorobenzAdtne <10 8cenaphthylene < 2

I 2.4-dinitrotoluene < 2 anthracene < 2
2,6-dinttrotoluene < 2 benzo(shi)perylene < 2

I 2,2-diphenylhydrazine < 2 fluorene < 2(as azobenzens) < 2 phenanthrens < 2

fluoroanthsne < 2 dlbenso(a,h)anthracene < 2

I 4-chlorophenyl phenyl ether < 2 £ndeno(1,2,3-cd)pyrens < 2

2-uethylnaphthalens 16 pyrsne < 2



I EAL Corporation

Hardins lawson Data: September 7. 1983

ZAL lab No. : 255-84-3

I Client I.D.: ANLW-34 8-2-83Well No. 22

I FRIOIITY POLLUTANTDATASHEET
ACID COMPOUNDS u_/L(ppb) BASE/NEUTRALCOMPOUNDSuR/L(ppb)

i 2,4,6-trichlorophenol < 10 4-broQophenyl phenyl ether < 2p-chlor_cre8ol < 10 b£8(2-chloro£eopropyl) ether < 2

2-chlorophenol < 10 bX8(2-chlorethoxy)methane < 2

I 2,4-d£chlorophenol < 10 hexachlorobutadXene < 2

2,4-d4sethylphenol < 10 hexachlorocyclopentadlene < 2

I 2-n£trophenol < 10 18ophorone < 2
4-nXtrophenol ( 10 napthalene < 2

I 2D4-d£n£trophenol ( 10 nitrobenzene < 24,6-dinitro-2-methylphenol ( 10 N-n£trosod£uethylamine < 2

i pencechlorophenol < 10 N-uitroeodiphenylamine < 2phenol ( 10 N-n£troeod£-n-propylma£ne < 2

BASE/NEUTRALCOMPOUNDS ul/L(ppb) bls(2-ethylhexyl)phthalate < 2

acenaphthene ( 2 butyl benzyl phthalate < 2

benzidine < 10 dX-n-butyl phthalete ( 2

I 1D2,4 tr£chlorobenzene < 2 di-n-octyl phthalate < 2
_

hexachlorobenzene < 2 dXethyl phthalate _ 2

I hexachloroethane < 2 d£umthyl phthalate < 2bis(2-chloroethyl)ether < 2 benzo(a)anthracene < 2

2-chloronaphthalene < 2 benzo(a)pyrene ( 2

I 1,2-dXchlorobenzene < 2 benzo(b)fluoranthene < 2

1,3-dichlorobenzene < 2 benzo(k)fluoranthene < 2

I 1,4-dXchlorobenzene < 2 chryeene < 2
3,3'-d_chlorobenzldlne < 10 acenaphthylene < 2

I 2.&-d£nitrotoluene < 2 anthracene < 2
2,6-d£nitrotoluene < 2 benzo(ght)perylene < 2

i 2,2-d£phenylhydraztne < 2 fluorene ( 2(as aaobenzene) ( 2 phenmnthrene ( 2

fluoroanthene < 2 dibenzo(a,h)anthracana < 2

I 4-chlorophenyl phenyl ether < 2 £ndeno(1,2,3-cd)pyrene
2

pyrene < 2



I EAL Corporation

Harding Lawson Date: September 7, 1983
F.AL Lab No.: 255-84-1
Client Z.D. : ANLW-15 8-2-83

Well No. 23

I PLXOKXTYPOLLUTANTDATA SHZETACID COHPOUNDS ug/L(ppb) BASE/NE_ COHPOUNDSus/L(ppb)

2,4,6-trichlorophenol < 10 4-bromophenyX phenyl ether < 2

I p-chloro-m-cresol < 10 bis(2-chlorolsopropyl) ether < 2
2-chlorophenol ( 10 bts(2-chlorethoxy)methane ( 2

I 2,4-dIchlorophenol < 10 hexachlorobutedtene < 2
2,4-d4methylphenol 38 hexachlorocyclopentadfene < 2

I 2-nttropheuol ( 10 tsophorone < 2h-uttrophenol < 10 napthalene 80

2,4-dlnitrophenol < 10 nttrobenzene ( 2

I 4,6-dtnttro-2-methylphenol < 10 N-nltroaodlmethylaalne < 2

pentachlorophenol < 10 N-nltrosodlphenylamlne ( 2

I phenol < 10
N-nttroeodl-u-propylallne 2

BAS£/NEUTI_, COMPOUNDS ull/L(ppb) bta(2-ethylhexyl)phthalate 6

I acenaphthene < 2 butyl benzyl phthalate < 2
benztdtne <10 dt-n-butyl phthalste < 2

1,2,4-trlchlorobenzene < 2 dl-n-octyl phthalate < 2

hexachlorobenzene < 2 dlethyl phthalete • < 2

hexachloroethane < 2 dlmethyl phthalate < 2

I bls(2-chloroethyl)ether ( 2 benzo(a)anthracene < 2

2-chloronaphthalene < 2 benzo(e)pyrene < 2

I < 2 benzo(b)fluoranthene < 2
1,2-dlchlorobenzene

1,3-dtchlorobenzene < 2 benzo(k)fluoranthene < 2

I 1,4-dtchlorobenzene < 2 chrysene ( 2
3,3'-dichlorobenztdine <10 acenaphthylene ( 2

i 2,4-dtnttrotoluene < 2 anthracene < 22,6-dtnltrotoluene ( 2 benzo(lht)perylene < 2

2,2-dlphenylhydrazine < 2 fluorene < 2

I (as 8zobenzene) < 2 phenanthrene <
2

fluoroenthene ( 2 dlbenzo(a,h)anthracene < 2

I k-chlorophenyl phenyl ether < 2 lndeno(1,2,3-cd)pyrene < 2
pyrene < 2

I'



i EAL Corporation

Harding Lavmon Date: Septenber 7. 1983

F,U. Lab No. : 255-8t-5

I Client I.D.: ANLW 28 & 29WellNo.21

I PRIORITY POLLUTANTDATA SHEET

i VOLATILES . ng/aL(ppb) VOLATILES ng/mL(ppb)8crole£n < 5 trane-l,3-d£chloropropene < 1

acrylon£trile < 5 cie-l,3-dichloropropene < 1

I benzene athylbenzene
6 5

carbon tetrachloride < 1 methylene chloride <10

I chlorobenzene 31 chlorometlmne < 1
1,2-d£chloroethane < I bromometlmne < 1

I 1,1,1-trichloroethane < 1 bromoform < 11,1-dtchloroethane < 1 bromodichloromethane < 1

l,l,2-tr£chloroethane < 1 fluorotr£chloromethane < 1

I 1,1,2,2-tetrachloroethane < 1 dtchlorod£fluoromethane < 1

chloroethane < 1 chlorod£bromo_ethane < 1

2-chloroathylvinyl ether < 1 tetrechloroethene < 1

chloroform < 1 toluene 7

I 1,1-d£chloroethene < 1 trichloroethene < 1
trans-l,2-d£chloroethene < 1 vinyl chloride < 1

I 1,2-dichloropropane < 1 acetone 620o-xylene 11

I
I
I



i EAL Corporation

Harding Lawson Date: September 7, 1983
&

I EAL Lab No.: 2S5-84-6Client I.D.: ANLW32 & 33 8-2-83
Well No. 22

I
PRIORITY POLLUTANTDATASHEET

I niF/_L ppb _ VOLATILES ng/uL (ppb)
VOI.qTILES (

acrolein < 5 tranrl,3-dichloropropene < 1

I acrylonitrtle < 5 €£8-1,3-dichloropropene < 1
benzene < 1 ethylbenzene ( 1

i carbon tetrachloride < I methylene chloride <10chlorobenzene < I chloromethane < 1

1,2-dichloroetbene < 1 bromomethmne < 1

I 1,1,1-trlchloroethane < 1 broloform < 1

1,1-dichloroethane < 1 bromodichloromethane < 1

I 1,1,2-trtchloroetimne < 1 fluorocr£chlorouechane < 1
1,1,2,2-tetrachloroecbane < 1 dichlorodifluoromethane < 1

chloroethane < 1 chlorod£bromomethane < 1

2-chloroethylvtnyl ether < 1 tetrachloroethene < 1

chloroform < 1 toluene < 1

I 1,1-dtchloroe_bene < 1 trichloroetbene < 1

trans-l,2-dichloroethene < 1 vinyl chloride < 1

I 1,2-dichloropropane < I

I
I



i EAL Corporation

Harding l_wson Date: Septeaber 7, 1983

EAL Lab No.: 255-84-4

Client I.D.: M_LW13 & 14 8-2-83

I Well No. 23

I PRIORITY POLLUTANTDATA SHEET
VOLATZLES nl/uL(ppb) VOLATZIJ_S us/uL(ppb)

!
acrole£n 125 trans-l,3-dlchloropropene < 5

I acrylonitrile <25 cirl,3-dichloropropene < 5
benzene < 5 ethylbenzene < 5

I carbon tetrachlor£de < 5 methylene chloride <50chlorobenzene < 5 chZorouethane < 5

1,2-dichloroethane < 5 bromomethane < 5

I 1,1,1-trichloroethane < 5 bromoform < 5

1,l-dlchloroethane < 5 bromodlchloromethane < 5

I < 5 fluorotrichloromethane < 5
1,1,2-trichloroethane

1,1,2,2-tetrachloroethane < 5 dichlorodifluoromethane < 5

chloroethane < 5 chlorod£broaomethane < 5

2-chloroethylv£nyl ether < 5 tetrachloroethene < 5

I chloroforu < 5 toluene 2351,1-dichloroethene < 5 trichloroethene < 5

crans-l,2-dichloroethene < 5 vinyl chXor£de < 5

I 1,2-d£chZoropropane < 5

I .o.--Ftxo Fou.'rS,
tetrahydrofuran 25 d£ethylether 25

I d£ethyZscetate 25 1-ethyZ-_-nethylbenzene 22ozuZene 22

I
I
I



I EAL Corporation

I Harding Lawson Date: September 7, 1983
EA/.Lab No.: 255-84-2

I Client I.D.: ANLW-31
Well No. 21

I PRIORITY POLLUTANTDATASHEET

I PESTICIDES ug/L (ppb) PESTICIDES us/L (ppb)

I a-BHC 0.2 pp-DDT (4,4') <0.1

s-BHC (l£ndane) <0.1 Endr£n Aldehyde <0.1

I B-BHC <0.1 gndosulfan Sulfate 0.1

I Heptachlor 0.4 Chlordane <0.1
D-BHC <0.1 Toxaphene <3

Aldrin <0.1 PCB's

lteptachlor Epox£de <0.1 PCB-1016 <0.2

I a-Endosulfan <0.1 PCB-1221 <0.2

i p,p--DDE (4,4') <0.1 PCB-1232 <0.2D£eldr£n <0.1 PCB-1242 <0.2

I Endrin <0.1 PCB-1254 <0.2
p,p-DDD (4,41 ) <0.1 PCB-1260 <0.2

I B...gndosulfau <0.1 PCB-1262 <0.2

1,2,3,4-TCDl) <0.1

I
I
I



I EAL Corporation

I liardins Lavaon Date: September 7, 1983
EALLab No.: 255-84-3

I Client I.D.: ANLW-34
Well No. 22

I PKIOKITYPOLLUTANTDATA SHEET

i PESTICIDES um/L (ppb) PESTICIDES uE/L (ppb)

I a-BltC <0.I pp-DDT (4,4') <0.I

E-BHC (lind•he) 0.3 Endr£n Aldehyde <0.I

I B--BHC <0•I EndosulfanSulfate <0.I

i itep tachlor O. 2 Chlordane <O. 1
I>-BHC <0 • 1 Tozaphene <0.6

Aldr£n O.1 PCB'•
tl , ,

Heptachlor Epox£de <0.1 PCB-IO16 <0,1

I a-Endosulfan <0 • 1 PCB-1221 <0.1

p,p-DDE(4,4') <0.I PCB-1232 <0.I

I Die ldr J.n <0 • 1 PCB-1242 <0 • 1

I Endrin <0.1 PCB--125& <0.1
p,p-DDD (4,4') <0.1 PCB-1260 <0.1

I B-Endosulfan <0.1 PCB-1262 <O• 1

1,2,3,4-TCDD <0. I

I



i EAL CorporaUon

Hardins Laveon Date: September 7, 1983

I EAL Lab No. : 255-84-1Client I.D. : ANLM-15
Well No. 23

I PKIORITY POLLUTANTDATASKEET

PESTICIDES u|/L (ppb) PESTICIDES ug/L (ppb)

| "

I a-BHC 40.1 pp-DDT (A,4') 0.7
K-BHC (lindane) 40.1 Endrin Aldehyde 0.1

I B-BHC 40.1 Endoaulfan Sulfate 0.5

Heptachlor 40.1 Chlordane 40.1

I D-BHC 0.2 Toxaphene 43

Aldr£n 40.1 PCB'8

I bpCachlor Epoxide <0.1 PCB-1016 40.2

a-Endosulfan 40.1 PCB-1221 40.2

p,p-DDE (4,&') 40.1 PCB-1232 40.2

I Dieldrin 40.1 PC3-1242 40.2

Endrin 40.1 PCB-1254 40.2

I p,p-DDD (4,4') 40.1 PC3-1260 40.2

I B-Endosulfan 40.1 PCB-1262 40.2
1,2,3,4-TCDD 40.1

I



I
ANALYTICALSCIENCEASSOCIATES,Inc.

4560 HORTONST. • EMERWILLE,CA 94608 • (415) 547.6390

I
I
I 7 September1983

I LyleLewis
HARDINGLAWSONASSOCIATES

i P.O. Box 578Novato, CA94948

Dear Lyle:

Enclosedis the AlamedaNavalAirStationAnalyticalReport. Ifyou
haveanyquestionspleasecall.

l Sincerely, J

/_,zc
WilliamPrater

I
WP:la

Enclosure

I
I
I
I
I



m •

ABSTRACT

m Samplesfrom AlamedaNaval Air Station were screened for

Priority Pollutants andpesticides using EPA608/624/625 GCFID/EC

I methodology. Theonly parameters foundwere low-level (<10 ppb)
PCBontamination in two wells.

!
m METHODS

m (A) volatile FractionSampleswere analyzed for volatilecomponents by GCEC/FID(1-)

using the following analytical conditions:

I Instrument : Perkln-ElmerSigma3
Detector : EC/FID

l Column : SPIOOO/GraphitizedCarbonBlack

Temperature : 500 - 210° C.

(B) Base-Neutral/AcidFraction

m Sampleswereanalyzed_Z)underthe followinganalytical

i l

conditions:

Instrument : Perkin-ElmerSigma3B

m Detector : FID
Column : SP2100OB;SP1240DA

Temperature : 50o - 270°;500 - 200°
InternalStandard : DIoAnthracene;Z Nitrophenol

m (C) Pesttctdes/PCB's
Sampleswere analyzed(Z) under the following analytical conditions:

m Instrumnt : Perkln-E1mer3B
Detector : EC

l Column : 3%OVlTemperature : 180°C

l InternalStandard : Aldrin
I. 40 CFR Part III,App.C.
2. 40 CFR Vol44, @233.



TABLE I

i All values in ppb
SAMPLE ID VOLATILE ACIDp B-N PESTICIDES/PCB,s,3,{_

i Wel1 No.WOl 19 <l <20 -

W04 3 <I <20 -

I WO7 24 <l <20 -
WlO Blank <l <20 -

i WI7 25 <I <20 -W20 9 <l <20 -

W23 20 <l <20 -

I W36 8 <I <20 -

W2Ol 19 <I <20 ND

I 20 <I <20 8
WZ03

W205 8 q <I <20 ND

i W207 Blank <I <20 ND
W209 3 <I <20 ND

W211 24 <l <20 ND

W213 23 <l <20 ND

W215 8 <l <ZO ND

I W217 18 <I <20 ND
W219 25 <I <20 ND

i WZZl 21 <I <20 4
W223 22 <I <20 ND

!
m (3) DetectionLimit 1 ppb.

I
I
I

I



I
TABLEII

PERCENTRECOVERYOF INTERNALSTANDARDS

m SAMPLEID. VOLATILE(1) ACID(2) B-N(3) PESTICIDEs(l)-- & PCBs

m wo1 95 79 98

wo4 97 85 loo

! -W07 93 85 100
WlO 95 90 96

m W17 95 88 95
W20 96 89 100

m w23 98 79 95
W36 99 75 92

m w201 93 80 100 85W203 95 82 100 85

W205 99 80 100 90

m w2o7 95 85 95 1oo
w2o9 96 80 96 85

W211 94 90 97 88

W213 95 85 95 89

m W215 95 85 100 90
W217 100 90 95 89

m W219 200 88 95 90W221 95 90 96 . 88

m w223 96 85 99 90

I _: Bromodlchloromethane2 Nitrophenol
3. DlOAnthracene

m 4. Aldrtn

I
I

I
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I APPENDIX B

BORINGLOGSFROMPREVIOUSSTUDIES

!
I
!

I
!

I

| __eEnvironmental













80RING LOCATION /_/.,,,.H, GROUNOEL.
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%%.'_Wchl_r CONFIR}tATIONSTbDY EXPLORATIONBORING LOG 90RINGNO.

I NAS-ALA2!EDA _,o,s:" .o. s,_(T,o. _/_ __-ASSOCiC_'2S ',._ ,;/,;/2 4. , o_ ?





_! I IIII _ u LOG OF BORING 1

Shear Strength (Ibs/sq ft) • _ _'_ e.,_" "_ _ _:L Equipment 6" FI;ght Auger
"- Q- E

L_ _r_ _ u_a Elevation 115.5" Feet Date 10/29/76

' 07
BROWN SILTY SAND (SM)

hx_se to medium dense t molst t
with debris

5

m

10- _ water level 4/1 8/77 ._

I

15
BROWN SAND (SP)

: loose, saturated,

*Reference: Topot NAS Alameda
30" Sanitary Dump Facility, 1975,

by M. B. Cristi

4O
I

HARDING - LAWSON ASSOCIATES PLATE
Co,,s,,lti,,gE,,gi,,cc,'s.,,d Geologists L0 G 0 F B0 RI N O 1 dr_

i _' Sanitary Landfill S;fe Z
Jot0No 2176,030.01 AloPr:.JOODate 5/20/77 Alameda Naval Air Station

! ,49



Shear Strength (Ibs/sq ft) _'_.._ "_>"• "_"" Equipment 5" RotaryWash

_r_ _" a -Elevation113.4feet Date 10/26/76
o

BROWN- BLACK CLAY (CH)
very soft, moist

LIGHT BROWN CLAYEY SAND (SC)
5 loose, saturated.

22.9 94
I
|

water level 4,/7,/77

10-
GRAY SILTY SAND (SM)

loose, saturated

u

_

2O

GRAY SILTY CLAY (CH)
very soft, saturatedt (bay mud)

30"

45- LIGHT BROWN CLAYEY SAND (SC)

17.6 113 mediumdenser saturated

5O
I II

,HARDING - LAWSON ASSOCIAT_:S PLATELOG OF BORING 2

I _ Co,,s,dth,glZ,,gi.cersa,,dGcologis,s Sanitary Landfill S;te 3
JoloNo.2176'030"01 _Apor -_ Date 5/10/77 Alameda Naval Air Station

I .......... i50



u LOG OF BORING 3
4,,,

Shear Strength (Ibs/sq ft) _

"- " - Eq ip_. ,, _. a. u ment 5" RotaryWash

I 0
BROWN-GRAY CLAY (CH)

97% passln! No. : _)0sie, e 64.7 59 very soft, saturated

!
5 LIGHT GRAY CLAYEY SAND (SC)

med;umdense, saturated
water level 4/18/77

10.

LIGHT GRAY-BROWN CLAYEY SAND
(SC) - very loose, saturated

15-

30- GRAY SILTY CLAY (CL)
very softt saturatedt (bay mud)

35

RDING - LAWSON ASSOCIATES PLATELOG OF BORING 3

I _ Co,8.lti.g E,gi,cer8 a.d aeologis¢8
Sanitary LandfiII Site _],

JobNo 2176, 030. 01 __AOl0r:,jC_ Date 5/20/'77 Alameda Naval Air Station

51



I ii _ IILOG OF BORING 4
I Shear Strength (Ibs/sq ft) • .... '_"

C • 5"_ "_ _ "& Equipmen, Rol'am/WashO..

L_ _r_ _ mE Elevation 110.7 feet Date 10/21/76

0 _ LIGHT BROWN CLAYEY SAND (SC)

I looser dryt with debris
2--
_T2_

. "- ___..

5- -_ARK GRAY SILTY SAND (SM)
reed;urn dense, saturatedt

_._w;th concrete rubble13% _assinN No. 230 siev _ 18.5 104 water level 4/18/77

"il:li] ;
I0 m

o

15- iliil] _'?"

, .o

-!-

, 20"_

_/ DARK GRAY CLAY (CH)

• softt saturatedt (bay mud)I

,
1 30

4O

,HARDING- LAWSON ASSOCIATES PLATE
LOG OF BORING 4

I _ Co.s.ltl,g E.gi,ecrs a_d Geologists 5Sanitary Landfill Site
Job No 2176s030.01 Appr:Jc_____Date5/20/77 Alameda Naval Air Station

| - _ 52



,II .... _. LOG OF BORING 5
Shear Strength (Ibs/sq ft) _ _ Z'-_

_" _ "_ _ -_ Equipment 5" RotaryWash

•_g _," o- E• a Elevation 110.1 Date 10/20/76

" .! 5.0 122 0 BROWN SILTY SANDY GRAVEL (GM)'
' _ reed;urn dense, dry

i BLACK SILTY SAND (SM)

' _ I_set moist, with debr;s
water level 4/18/77

j 5
ii

• _

10-
,2 ."

DARK GRAY SILTY SAND (SM)
loose, saturated

15-

Om
U.

.u_
n

2O" a
I "o
: 32.7 84 :z_
i
I
I

l 25" BLACK CLAY (CH) --
; very soft, saturated, (bay mud)

l
30"

35"

!

, 40 ,,

DING - LAWSON ASSOCIATES PLATE
• _J_ Co,_s.lti_:gE,gincers a)_dGcologists L0 O 0 F B0 RI N G 5
i Sanitary Landfill Site

bloNo 2176,030.01 _ Appr:__Date 5/20/77 Alameda Naval Air Station
I .... i_ - I II53



li i ii i i | |1 i

LOGOFBORNGShorSengthbs fShear Strength (Ibs/sq ft) _ _ _ _ .

-_ "EQ. Equipment 5" Rotary Wash 2
u a Elevation 108.2 feet Date 10/21/76 _ a (Continuation of Lo_)

. 0- DARK GRAY SILTY SAND (SM) _ 40- ._

• Ioos% saturatedt with rock , _/fragments ,
i water level 4/7/77 . J

5 BLACK SANDY CLAY (CL) /

very softt saturated _ 45, //• Ji

,: DARK GRAY SILTY SAND (SM) i ' f

• very loose, saturated _ ! I /
i • = i I /

i ,0- r.c ' j //
' .u ! 50- /

i

i

! _ I /
! i ° .
! 15- LIGHT BROWN SILTY SAND (SM) i I 55- 2
I loose, saturated ! /

I
! j

! / .............I j
i 20 i 60 ,,/
i •

. ! _i

! 1 GRAY SILTY SAND (SM)
iI mediumdenset saturated

i zs- 62 7,
! GRAY SILTY CLAY (CH) -- - I

very soft, saturatedt with shells, •
(bay mud)

30- 70

I

I
35" 75

i

i !i

]
J 40 I 80

ii

HARDING - LAWSON ASSOCIATES PLATE

Cons.lti.g Ellgineers a.d Geologists L0 G 0 F B 0 R IN G 6
Sanitary Landfill Site

Job No2176,030.01 _ Appr: _ Date 5/20/77 Alameda Naval Air Station



I _ u LOG OF BORING 7ShearStrength (Ibs/sq ft) • "_

_ _'_ _ _o,_m..,_"_o,o_o,_
:_ _ _ _ r_ o Elevation 109.9 Feet Dam 10/25/76

I ' 0 LIGHT BROWN SILTY SAND (SM) _t
t : ..2_ loose, with debrls GT.

I water level 4/7/77
r i
!

5 GRAY SILTY SAND (SM)i loose, saturated

t
I LL

i 10- LIGHT BROWN SILTY SAND (SM) .?.

loose, saturated "O

! =

I
15.

LIGHT GRAY CLAY (CH) --_"

very soft, saturatedt (baymud)I
20"

i

II
!

: I

I! I _0
I I

I I _-
|1 '

iii I , I

_ NAROING-LAWSON ASSOCIATES PLATE
Co.s,lti,g E.gi,cers alld Ccologistl L0 G 0 F B0 RI N G 7 t')

Sanitary Landfill Site __
JobNo 2176,030.0L _Appr:__Jq__Date5/10/77 Alameda Naval Air Station
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I _ _ LoGOFBORtNG8
ShearStrength (Ibs/sq ft) _ .. _.

_ "_" _ "-_ Equipment 8" Hollow Auger
•= L-- :_ € Q. E . m

o 4) o
:_U r_r_ r_ u_ Elevation ll4"_'_e'_---_te 10/29/77

• ' ! mediumdenser moist, with debris

I. I . I

I 19.2 10 | DARKloose,GRAYsaturatedSILTYSAND (SM) "--'_f_..uE.

I
_I_OING- LAWSON ASSOCIATES- PLATE

_ Co.sMtit, g E.gincers a,,d Geologist# L0 G 0 F B0 RI N G 8Sanitary Landfill Site _,_,
NavalAlameda Station

-- Job NO 2176,030.01 AOOE"4¢_.D__Oate5/20/77 I Air



_1 _ _ LoGO_,OR,NG,Shear Strength (Ibs/sq ft) • _ _ ....

"5 _ Ea. Equ;pment 6" Fl(ght Auger
0"/29/76

0 . 11' BROWN SILTY SAND (SM)

ii looseto mediumdenset moist

• " with debris

t •

5" , • JT_. water level 4/'7/77

• 10- . .

15-
o •

b •

20" u
DARK GRAY CLAYEY SILT(MH)

• soft to mediumstiffo saturatedt
(bay mud)

2_"

Ii
30"

It

I, , 40
HAROING - LAWSON ASSOCIATES PLATE

I. _ Co.,.,ti.,E.gi.cer, a.dGcolo_Zi,t, LOG OF BORING9SanitaryLandfill Site 1_
JobNo 2176e030.01 .AoPr: jc.__Date 5/20/77 . Alameda Naval Air Station

i "I li
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r NILu LOG OF BORING 11o..,_

_j_ ShearStrength (Ibs/sq ft) _ .. "" _
._._.__ "- _._.->"" -- Equ;pment 6" Fl_ghtAuger

_ I:_ _ u_ra Elevation 112.5 feet Date 10/29/77

|_ I 0 .l BROWN SILTY SAND (SM)

j I j looseto mad;urndense, with
I debrisI I

I I 5' _9_ water level 4/7/77t
I -•! rr"

I0.

i =

!l ,_-
I

1 DARK BLUE-GRAY SILTY SAND (SM_

20" looseo saturated

I . BLUE-GRAYCLAYEY SILT(MH) Jmad;urnstiff, saturated, with -"
I "-lensesof silty sand u_

.u

I -
-1-

30"

|!

I!
| I ,,, '° ,

_) ¢o,,s,,lti,.gE,,g,.cer. a.dGco[ogiet# LOG OF BORING11SanitaryLandfill Site 12
JobNO 2176,030.01 AiD0r:-lC___Date5/20//77 Alameda Naval Air StaHon
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i iii

Shear Strength (Ibs/sq ft) _ _ •
-_ ._Z',__'--."_ Equipment HandAuger

_. u_) (:_ _ u_aE Elevation 109.5 feet Date 11/9/'76

I I

! i
I _ J! becomingsoft, moistat 3'

1 82.3_,, passl,g No. 200 si' !i_ water level 4/7/77 =

I 5 "
u

I DARK GRAY SILTY SAND (SM) "_
j loose, saturated, (fill) :z_

10 w

I m
|1
i ! ' LOG OF BORING 14

Equipment HandAucjer
Elevation | 13.3 feet Date 11/9/76

I 0 ,. BROWN SAND (SP)
! 15% I_asslngNo. 21_0sieve_ _._r loose,moist, with organicmatter

GRAY-BLACK SILT (MH)

i I_ soft, saturatedDo

I .. BROWN SAND (SP)
5" "" loose, moist u

i '" ing "-
•. becom wetter at 6' •

a
. ' = "0

I t ==mm=

!

15"

• i

me I

HARDING- LAWSON ASSOCIATES

(_ LOG OF BORINGS 13&14 PLATE
! ConeultingEngineerea.dGeologiets SanltaryLandfillSite !_

Lob No 2176,030.01 ADDr:_.____Date5/20/'77 Alameda Naval Air StaHon
I i -_3_, 61



i !
A

: u LOG OF BORING ]5
Shear Strength (Ibs/sq ft) _ - v

- "_,_ "_ Equipment HandAuger
r_ r_ Q *Elevation 113.9 Feet Date 11/16/76

I] I 0-,i 1, LIGHT BROWN SILT (MH)I,J- mediumstiff t dryt (desiccated
"e eI

I bay mud) -"
I "'1 LIGHT BROWN SAND (SP)

I] II 5- ..'ii mediumdense, dry _.1.:

i . wet at8j
I I0"

!
I i is-

!
i

LOG OF BORING 16

Equipment HandAuger
Elevation 109.3 feet Date 11/16/76

! • 0 BROWN SILT (MH)
soft to mediumdenser rnoisb
(desiccatedbay mud) --

95.4c,6pass;g No. 1200si_veI becomingsofter at 4' b_i

i

I

10"

HARDING- LAWSON ASSOCIATES
LOG OF BORINGS 15&16 PLATE

_ Consulting E,gineers and Geologiats
Sanitary Landfill Site 15

lobNo 2176,030.01 A00rj.__.€_Oate 5/20/'/'7 Alameda Naval Air Station

| ' ._,s,, 62



u LOG OF BORING 17

_1) ShearSIrength (Ibs/sq ft) __ c_] _'---""_o. _ Equ;pment 9" Hollow Auger_aE Elevation 110.3 feet Date 3/16/77

,. BROWN SANDY CLAY (CL)
i mediumstiff_ wet t with

organic matter

I .i.,iI _'7 DEBRISFILL, loose

I 5 i_ i. water level 4/18/77 =.-!

10- _0

I _
I BLACK SAND (SP) "

... loose, saturated
I 15- ..

! 20.2 106 i''" --
L[

I i • •

I to, U
'i-

! E
204 i'. " '

Cole '=_

I I'I
j '_;' BLUE-GRAYCLAYEY SILT (MH)' soft, saturated, (baymud)

i 25.I
I ' ..: ,OWNS_N0(s,)

30" loose, saturated

II
II

;

35"

II i

I

. 40-
HARDING - LAWSON ASSOCIATES PLATE

@ Co.s.lti.gE.gi,zee,'sa,,dGcologists LOG OF BORING17SanitaryLandfill Site 1(;
JobNo. 2!7_6'030"01 .... Appr:_J__t-_._Date 5/20,/77 Alameda Naval Air Station
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I I I A i , r I II III I

OF BOR_ LOG ING 18
ShearSh'ength(Ibs/sq ft) • ,,. _ ....

•_ _ _ ,. _ . .,, *. "; 4- c. Equipment 9 Hollow Auger
: "= € >_ c o. E- •....

:_ L_ ,_ _ _ a Elevation 11o feet Date 3/16/77

__I! 0,_ - --/A BROWN SANDY CLAY (CL)
mediumstiff, wet, with debr;

I J 5 P"-t'li__'7 DEBRISIooseFILL s_.(?%j water level 4/18/77

10, _
|

II I ls.€ %pas! ng N(: 200, eve 20.9 107 _r BLACK SILTY SAND (SM)

Ii .I .oo,.,,o,uro,._

|1 • '_ if
20 u

II 25"t
DARK GRAY CLAYEY SILT (MH)

I J soft, saturated, (bay mud)
30"

II
I J 35"

!1

40

HAROING - LAWSON ASSOCIATES PLATE

Co.s.lti,g E.gi,cers a.d Gcologiats L 0 G 0 F B0 RI N G 1 8

Sanitary Landfill Site !7
JobNO 2176,030.01 Appr:_._Oj__Date 5/20/77 Alameda Naval Air Station
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I _ ° LoGo_80_,NG_,
ShearSh'ength(l_/_ ft) _..• '_ _ "_ Equipment9"HollowAuger

u_ Elevation 109.8 feet Date 3/16/77

0 BROWN SANDY CLAY (CL)

! I i mediumstiff, wet
I _D__,_EBRIS FILL.... looser saturated

I _---water level 4/18/"77

Q_

!li ,0
! ,

] BLACK SILTY SAND (SM)
loose, saturated, with

I layersof sandysilt
I 44.6 7515

20 _

I! '

|!.

Ii
I I . ,o,

Co,sldtit_g E_gineers a,d Geologists L0 G 0 F B0 RI N G 19
Sanitary Landfill Site

Jo0No 2176,030.01 A01_r:_r,.__Date5/20/"/7 Alameda Naval Air Station
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_i HARDING - LAWSON ASSOCIATES PLATE
LO G O F 80 RIN G 2 0Consulting Engineers Q_td Geologists

Sanitary Landfill Site 1_
JobNo2176,030"01 Aoor:J____Date 11/21/77 Alameda Naval Air Station
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HARDING - LAWSON ASSOCIATES _OIL CLASSIFI(_ATION CHART PLATE

I _ €o.s,,Iting E.gineer. a._ Ceologists A N O' ,KEY,,TO TEST DATA ..
a_..v

I ot:)NO 2176,030.01 __Appr' _-_.Date 6/3/77 Alameda Naval Air Station.o_,_ 67



I I II i

150

TESTMETHOD
ASTM D1557-70(C)

JJ I_

i! A/Reference Line - 10(7%Saturatlon
i , Specific Gravity

I 130!

/' A!I J 110 m;xture compacted
Permeabilityof soll

II _ _< • 2.6x 10-3 cm/sec

I J 100 / "_ O 3.0 x 10-4 cm/sec

I
9O

|1 "

Ii
I 0 10 20 30 40

I MOISTURE CONTENT (%)

I_ ;ymboi SampleSource Clauiflcation Optimum Maximum DryMoisture (%) Density (pcf)

I -_)'- Dredgedslurrypond 50% Sand, 50% BayMud (CH) 18.0 110]
Dredged slurry pond 70% Sand, 30% Bay Mud (CH) 15.0 116

I_-- HARDINO- LAW'ON A''OOIATES PLA TE

r| _ Co_euZtingE.gineerlancZGeologiltl COMPACTION TEST DATA
I Sanitary Landfill Site 21

_:_No 2176,030.01 AIx)r:_Date 11/21/'77 Alameda Naval Air Station

I r,3o_ 68



I
_ _ Equipmeet 8'" F!.,';llowStem Auqer

..=. - Elevation. 11q. S feet Date .7/28 83

Ground Surface0 ,., t
o, ,, -- Crout (Bentonite_Cement)

BROWN SILTY SAND (SM) _" -------------Bentonite Pellet Seal

I Ol Iq
loose to medium dense, raoist. ,., _"

ol u4--_--__ _2" _ Schedule qO PVC Casinowith debris beginning at ,., =
O| II

1.5 feet 5- ,.,, _-

I el Id
, N)lll m
•l le ----
' leO =
OI 191

I I lO| | =

onud
10...... : Sand Pack - 03 Lonestar

el Iq 1

III !1
OI II i

! -e, ie
._ IOi |_

o| II _

,- 2" _ Schedule t!0 - 0.02"15- ,_ ,e'_

I ,q,_ Slotted PVC Screen
el lll_

le0 Im
el II _

noan'--'-

i el lll_
el I1_

ellq _
I_ I lml"

Dei,u "_="
j4W,qmq_

DARK BROWN SANDY SILT
(ML) - medium stiff. 25- _
saturated -'r'A_-

! -GRAY CLAY (CH) ""--
soft, saturated --

I 30- /_ _- 2" g Schedule qO PVC Casing
1 1

I Bentonite Pellet Seal
35- * Top of Casing -

Alameda Naval Air Station

Datum

I 40-

I 45¸

I I
I_rdl_ I_w_m As_s Loll of Boring20 =_,,e
E_g-ee,s Ge,J..,j_5 Sanitary Landfill Site _1_
_,Ge_,,5,_ _:,, Alameda Naval Air Station

Alameda, California

MLQ 2176,059.01 _" "" -. 10/83i
2176,0S9 0002

!



m _ _ Equipment I_': Hollow Stem Auger

I Ground Surfl¢tGrout (Bentonite/'Cement)
BROWN SILTY SAND (SM) Bentonite Pellet Seal

i .loose, dry/,moist with debris at 2 feet I_ Schedule _0 PVC Casing

I

Sand Pack - #3 Lonestar

_ Schedule q0 - 0.02"
Slotted PVC Screen

I

I DARK GRAY SILT (ML)
medium stiff, saturated

DARK GRAY SILTY SAND (SM)
loose, saturated

I DARK GRAY SILT (MH)medium stiff, saturated

Schedule 40 PVC Casing

Bentonite Pellet Seal

!
I

40-

I
I 45-

!

i ,

E"g" ee, s Geo,._,j ,'_ Sanitary Landfill Site
& 3_-,._,,,_:st_ Alameda NavalAir Station

Alameda, California
•; a_-. _ ", ".'e.";a __=_=".r , ".,AT! q! • SE._ ._Mr|

MLQ 2176r059.01 "_ ." .,,_. 10/83
2171,059 0003

!



I _ _ EquiDment 6" Hollow Stem Au_r
II

- Elevation. 114.5 feet Date 7/29/83

0 Ground:

loose, dry, with debris 2" 0 Schedule 40 PVC Casing
at 1.0 feet

--Bentonite Pellet Seal
10- Sand Pack - #3 Lonestar

15- ' -_" _ 2" _ Schedule gO - 0.02"

i Slotted PVC Screen

' 2
DARK GRAY CLAYEY SAND

I (SC) - loose, saturated

I

1 2" _1 Schedule 40 PVC Casing

medium stiff, saturated

I 4,- I
I _ I,_,,mw Aeemdatu LOllof 8oriml 22 __,,eE*g,,_ee,s '3e.._ _:i Sanitary Landfill Site

_,3e._-_. =*, AlamedaNaval Air Station 4Alameda, California

MLQ 2176,059.01 _-,t""_/. 10/83
2170.059 0004

I



I
_ Equipment 8" Hollow Stem Auqer

I BROWN GRAVELLY SILTY GroundS_lrflce
SAND (SM] - medium dense, : Grout (Bentonite/Cement)
moist, with debris beginning _ Bentonite Pellet Seal

m at I.o feet
2" _ Schedule qO PVC Casing

I BROWN SILTY SAND (SM)loose, saturated, with
debris

-- Sand Pack - #3 Lonestar

I
15 _ _2" _ Schedule 40 - 0.02"

I BROWN CLAYEY SAND (SC) Slotted PVC Screenmedium dense, saturated,
with small amount of debris

I
GRAY SILTY SAND (SM)

medium dense, saturated

I DARK GRAY CLAYEY SAND 2" g Schedule _0 PVC Casing(SC) medium dense,
saturated

I DARK GRAY SANDY CLAY
(CH) - medium stiff,
saturated

I Bentonite Pellet Seal

I 45-

m Z ' 5N_elq I.muee A..._i.tes Loe of Borinl 23 =-,'.
_-.._.'ee,=3_..._,j=', Sanitary Landfill Site
_,3e;.', .... '_. Alameda Naval Air Station

Alameda,California
-_..'.'. -'. *,*eta _=Im_.;._" • :irf. =_,._:. _rE

MLQ 2176,059.01 :=""_ _ 10/83
21 711.OSg.000S

I



I i i

_ Equipment 8" Hollow Stem Auoer

_ ___ i Eleva'iOn 117"8 feet oam-_

I Ground Surface
DARK BROWN GRAVELLY • Grout (Bentonite/Cement)

SILTY SAND (SP) - loose,

I dry
- _2" g Schedule 40 PVC Casing

i 5- Bentonite Pellet Seal
ill

•,lllll =

I DARK GRAY SILTY SANDY(SM) - loose, saturated, 10- _: -- --Sand Pack - #3 Lonestar
with debris

I
15- _--- 2" g Schedule 40 - 0.02"

_ Slotted PVC Screen

I GRAY CLAYEY SAND (SC)medium dense, saturated 20- --,,,j
_ll

m

2s-

I l

30- : 2" _t Schedule 40 PVC Casing



I

_' Equipment 6" Hollow Stem Auger

i Ground Surface
BROWN SILTY SAND (SM) Grout (Bentonite/Cement)

loose, moist, with debris Bentonite Pellet Seal

I _ Schedule _0 PVC Casing

!
I Sand Pack =3 Lonestar

I
15 2" _ Schedule _0 0.02"

i _Z. Slotted PVC Screen

I GRAY CLAYEY SAND (SC)
loose, saturated

I
I

GRAY BROWN CLAY (CH) _ Schedule _0 PVC Casing

I medium stiff, saturated

I
i 40-

I 46-

I

I Nar_ t.a=m A._. Loll of Boring 26 °_'°_--._._=,, :,,. ,..,., Sanitary Landfill Site llp
_ ,,.• -- AlamedaNaval Air Station /Alameda,California

M LQ 2176 05901 ,_" ._'.'," 10183
2176.059.000?

!
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PRESENT LOCATION OF
) LANDFILLS:
(

SITE 2 SITE E3
3 PRESENT LOCATION OF OAKLAND INNER
! AIRCRAFT RUNWAYS HARBOR)

/
.... /.

m

II

C

SEAPLANE
BERTHING
AREA

HISTORICALAERIALPHOTO
FEBRUARY 18,1939
NAVAL AIR STATION

ALAMEDA, CALIFORNIA

PREPAIEI)FOR
m

WESTERN DIVISION
o
- NAVAL FAClUTIESENGINEERINGCOM.

REFERENCE: SAN BRUNO.CALIFORNIA,)

G AEJtt.ed.Pt.tOl"OORNq__ 111,lm

_J PHOTONO._*P-2-t4 I_ O-t,._--ai! F'tGIJI_C-1 jma.-.ot_A'm
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HISTORICAL AERIAL PHOTO
MAY 3, 1957

NAVAL AIR STATION
ALAMEDA, CAUFORNIA

PI_IEPAI_EDFOR

WESTERNDIVISION
NAVAL FAClUTIESENGINEERINGCOM.

REFERENCE: SAN BRUNO, CAUFORNIA

FIGURE C-3 _, 8_"'O'10"-A12
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HISTORtCAL AERIAL PHOTO
D MAY 15, 19e5

NAVAL AIR STATION
i ._ ALAMEDA, CALIFORNIA
ill

ImlIPAIEDFOR

WESTERNDIVISION
D NAVAL FACILITIESENGINEERINGCOM.
d REFERENCE: SAN BRUNO, CAUFORNIA

PXOT0alt_mNMAY11, 11_
Pl.lo'roNO. AV.-_840-03--O4

i RGUREC-B



HISTORICAL AERIAL PHOTO
MARCH 30, 1988

NAVAL AIR STATION
ALAMEDA, CALIFORNIA

PREPAREDFOR

WESTERNDIVISION
NAVAL FACILITIESENGINEERINGCOM.

REFERENCE: SAN BRUNO, CALIFORNIA

so. Av..-_m-O,_-m l_'w.: _13-m FIGUREC-9| _ I_T,$. a_-O1O--A1O
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mm

RICHARDJ. GREENWOOD
h

ProjectManager

Education
mm

M.S., GeotechnicalEngineering,Utah State University,1978
B.S., Civil Engineering,Utah State University,1976

m
Registrations

m ProfessionalEngineer: California,Colorado

Affiliations

mm American Societyof Civil Engineers
Societyof Mining Engineersof AIME

Experienceand Background
m

Mr. Greenwoodhas over 11 years of engineeringexperiencewith
over six years of experiencein investigation,engineeringdesign
and constructionof groundwater controland ground water

m, remediation. He has been directlyresponsiblefor engineering,
cost controland projectmanagementof both hazardousand non-
hazardoussites. Non-hazardousprojectshave included: water

mm resourceplanningand managementfor both confinedand unconfined
aquifersystems;seepagedmodelingcontrol and water supply
managementfor large earth dam projectand piezometricand pore
pressureinfluencein both foundationand slope stability
evaluations. Hazardousprojectshave included: feasibility
studies,remedialinvestigation,design,construction,
containment,and clean-upwork sites contaminatedwith volatile

m organics,acids, pesticides,metals, aromaticsand uranium.

Prior to joiningCanonieEnvironmentalServicesCorp., Mr.
Greenwoodwas involvedin numerousfield and analyticalprograms

mm including:

o Design and constructionsupervisionof small,medium,and
m large earth dams. Dam types includedwater resource,flood

control,mining,and hazardouswaste.

o Hydrologicanalysisand hydraulicdesign of ditchesand
m conveyancestructuresfor controlof surfacewater for large

surfacecoal mines; flood plain predictionfor large river
courses;mine sequenceplanningfor surfaceand underground

mm coal mines; slope stabilityanalysison steep slope high-
walls for large surfacecoal mines; researchand development
of methods for backfillingshafts and tunnels in conjunction
diction,and design of remedialwork for subsidedareas;

mm design of portalaccess openingsfor undergroundmines; and
cause evaluationand design of stabilizationmeasuresfor
landslideareas in mined areas.

d¢

ms

, CanonteEnvironmental



i

(RichardJ. Greenwood) 2

o Traffic surveys;trafficpredictionand analysis;pavement
design;design of timber roads;design of detentionponds and
drainage and conveyancestructuresfor shoppingcenters,

m residentialsubdivisionsand multi-familydevelopments;
design of sewagetreatmentfacilitiesin remote forest areas;
preparingand filing legal descriptionsof property
boundariesand performingpropertysurveys.

o Evaluationof retainingstructuresfor highwayembankments
supportedwith rock anchortiebacksand drilledcaissons;

inn liquefactionanalysisfor tailingsembankments;cause
evaluationof foundationand structuraldamage to school
buildings;subsurfaceinvestigationand design of foundations
for residentialdevelopments,commercialbuildings,and

an electricalpower plants.

o Experiencewith computerprogrammingand design in Basic and
mm Fortran. Design of CADD systemsfor civil and geotechnical

engineeringand geotechnicaltesting. Usage and evaluation
of ground water flow using seepageand ground water flow
models.

Publications

(mm Greenwood,R. J., 1979, "Developmentof a Liquefactionopportunity
Map for Cache Valley,Utah",Master'sThesis,Utah State
University,Logan,Utah.

Taylor,M. J. and R. J. Greenwood,November 1981, "Classification
and SurfaceWater Controls- Nonwater ImpoundingMine Waste
Structures",Proceedinqsof the Symposiumon Desiqn of Non-

inn ImpoundinqMine Waste Dumps,Societyof Mining Engineersof AIME,
Denver,Colorado.

Greenwood,R. J., 1984, "Microcomputersin Civil Engineering-
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_ASTE PR_IJ_5 FRf:_ AIRCRAFT OVERHAULAND R_AZR

Ill No_c_ =tufa OuRnt_t _/Yenr

Ar.id,H_dro_lori¢ I 1,000 g-llonm

III Acid, N_t=:.€I 700 gm_lont

Acid, $u/furic1 ]LSOg_Ions

Mef:hyJ E_.hy] Ke_.omw_x 18,000 giL_2OnS

Ethyl Acltltl ] 50,000 cjldlons

SocLI_II H_¢l'oxJ.Om1 _,_1_0 poun_a

Slr._ard Solvent Z 160,000 gtl1_a

i Pmz_ RI.mvaz"Z 105,0OOg=llona
Clenr 8ri_tnr 1 Z,_OO g_Jon=

Ort_o O_.=n/aroOmnzecm 1 1,000 g,,11 on8

Me_.hy]w-_ _;ar_ I 11,0OO g=T]on=

Methyj _h_otot'or_ &,900 g_l_on=

Trl_l ore_hy_ e_e Z 2_., 000 ¢j-; _ =ha
T_3 romeI 2,600 ge_]oral

X_] era 1 _,500 9=1_ons

Ii 0_1, 101_ 16,000 g_a

N_ontha, Aromati€_ 1,80_ g,,li=na

Emulsion _emner 1 80,000 gallona

Ca_-aon Removm_J" I_,C00 gLilons
(MIL_-1985_)

l _t_ 9,100 gs!larts

aa_u.ng_o_r_ _

Tuz'J'_ _2_8 15,00_ =ounaa

Ill Chromz¢ Ac:.d1 1<),700 _=tmOa

5odi_ Cyan.tdl I 2,_1_
Potmium Cyan_ctm1 2,_00

/ _ommsrCy_r_Oe1 500 I_umts
f]96 Per1ito_
Feat Treater R Cymnzda 5_ _oun_a

i P_nt ThirmeL-: 2 ]5,000 g_l_s
(var_ou=k_n=s)
Stea= Qeaner ZI,_0 9_lon=

I. To drmZrm by leakage, d_ct discharge, or drag-
out; to sem!:lmne lagoon or Ntuar_.

_m 2. 8urzed at I:na dump.
3. To O&'_na or hurled It dump.

_ou_'_: Navy, Depmrta_nt o?, Naval Fs=±litiea _-
Im_ near,Jig Coamlmd, _estern Dzvzsion, 1966,

Reoort on Study o_ Water Pollutzo- Gen-
=l_ ot'ar.L-a zn _noustl"la_ _8ste_ar.__ a_ Niv_J,

AI_ :_a_lorl, _ a_11eoa,_uiTor_la.

im _ote: _umntztles-e_ rounded to two =z_nl,'icant
riqu_'ma.

6-50 SOURCE: E & E _]g83)
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m INTRODUCTION

In 1984, Section 13273 was added to the Water Code/_ Assembly
_ Bill (AB) 3525. This section required the State _a_er Resources

Control Board (State Board) to rank the approxi_A_ly 2,100
active and inactive solid waste disposal sit_,_oughout tl_

I state on the basis of the potential threat th_/4_ pose tu watc_
quality. The State Board approved a ranked_t _olid waste
disposal sites in December 1985 and revise_/_ in S_mber 1986.

m Annual revisions are anticipated to occur _%ierySepte_e_r_for the
durnt!on of thls list. The list contains 13. ranks with_sites
per rank, and an incompl_ta Ran._14. _isicns to the or_l
December 19, 1985 list were necessary_9"meeU Region=-!Water>

" Quality Control Board (Regional Boar_/_atmr _aality objectives.
//

The purpose of this guidance docum_ is to _xplain and summarize
m how to combine relevant sections/6_ the Ad_strative Code,

Title 23, Subchapter 15 and/or th_ater Q6_ necessary to comply
with Water Code Sectio.n 13273. No_r_latory authority is

i necessary for the Solld Waste Assess___e. st (SWAT) Program.
Existing Water code and Subchapter 15 _ons provide the
pr-_requisit_authority for the State Boa_ implement the SWAT
Program.The r b_ t t n t   Programand •

m Subchapter 15 is that o_SWAT report is _l_ted by the
disposal site operator ___e_d and acoepte_ by the
appropriate Reqional Bo_ t_____ements of Water Code

S Section 13273 have been M_ (i.e.,_:en_t._catxon of hazardous
"_ste miaration into watefk_r soil)/i_ast to Subchapter 15
which requ.ires conuinuous _tori_/ If a disposal site is

invest,iqation,._cem__ill be "undertakenpursuant to

existing authgg_y_Within the Water Code and Subchapter iS.

submit a _W_T reporg _o the appro_iats Regio_,alBoard on or
before J_l_ l, 198_._ 13273 of the Water Code requires

o an analys_5_the surface and ground water, on and under,
wl_h_n one _/_ of a solid waste disposal site to provide a
li__bab_indigen whether there is any leakage of hazardous

a chemica _racter_zationof"the so,l-pore liquid _n those
areas which likely to be affected if the solid waste
disposal sit ks leaking as compared to geologically similar

m "eas near solid waste disposal site which have not been
_ctedby leakage or waste discharge.

m

L

4
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am

registered Civil Engineer, a registered Geol gi _t/_r ill
. Engineering Geologist pursuant to Sections 6762,/7_42, and 7850
% of the Business and Profession Code. The cartier is

additionally required to have a minimum of file2_rs experience
in 9round water hydrology. The analytical l_b_ra_ performing

eg the chemical analysis must be a Hazardous _rials_oratory

. certified by the Californla Department of Ke_a!thServ__Disposal site operators with active si_ on the State Bo_d_
ranked list may.also wlsh at this t!m_ comply with the Sh_m
Board's reguiat_ons r'Dischargeoz wa_t_ to Land," found in

II California's Administrative Cod=_,T_e 23, Chapter 3, Subchapter
15. In such cases, they should cp_y with relevant sections of
St_bchapter15 in addition to the/_erial r_ired under this
guidance. Disposal site operato_hould_tact their Regional
Boards for specific information on_h_ch_er 15 compliance.
Disposal site operators in the proceedS/implementing Subchapter
15 requirements will find that most of_4%_ir SWAT Program

m requirements wlll have been satisfied wi_heir Subchapter 15
• efforts. In these cases, the required SWA_II summarize the

ongoing Subchapter 15 e_T_r_s and report on _k_e._speciflc

" Section 13273(d)of the _r Code__follows:

hazardous waste test r___by the R_ional Board.

tn

wast,/r/l_.eregg_J_Ird sha_ take the action specified in
M subd_sion (e__4_L_e=ional Board determines that the

mon1_r_nw pr_q._am___s_i_uste. the Remional Board shall
requir_ _ waste d1_p0s.alsite to correct the

m monitorih_6D6aram and resubmlt the solid waste assessment

_based___ the-_esults from_e_e_m_.-_--
m

/q._.._ordert.o_h%Lm.ize_, necessity of repeatang'a SWAT test, the
/_WAT conslsts_ \two phases, a SWAT proposal and a SWAT report.

IN _ k_he initial SW_ _ubmittal should be made to the appropriate
_ional Board n_or before the proposal deadline corresponding
_e ranking f_the site as shown on Table I. The initial
subh_al shall c_nsist of .theSWAT proposal outlined in this

m guida__T_/ _hedule depzcted in Table 1 is intended to

d

N

m
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,_ prescribe sufficient time for completion of the en_e SWAT
effort. Two key elements are included in thls consideration.
First is adequate time for Regional Board revle_/_d concurrence
with the initial SWAT proposal (about 60 days)/_cluding our

B allowance for any necessary revision to the i_!_SWAT
proposal. Second is actual implementation o_n_q_pted SWAT
proposal to meet the approprlate July 1 de_ne, e_a_ished by

m Water Code Sectlon 13273, for the SWAT report. __

" _ _'' /_ . _SCHEDULE FOR SOLID 'OSALSITE
SOLID WASTE SWAT AS TESTS

OD PRO 2NE

m 1 1986 July 1 July i, 1987
2 1987 April I, " 1988.-"

1988 " i$ " 1989
1989 " 1989 " 1990

5 1990 t/_ - 1990 " 1991
6 .1991 _ ___" 1991 " 1992

i 7 1992 1992 " 1993

9 1994 " 1995
I0 1995 \ \ " ,/ 1995 :" i_G
II 1996 \\ " / / _QQ_ " 1997

m Information _u±rei o be cont_1_ed xn bo_ the SWAT proposal
and the I 'eport outlined k_rting.on page 5 of this
guidance referenceM/contaaned in this guadance,
unless o .-_isen( _.rto code sections found in Title 23,

•_iveCode.

Information ned in the SWAT proposal and SWAT report is
m written, tabular, and graphic formats as

a PI_ diagrams, and other illustrations should be
readable scale. Maps and sections should

m be where possible for easy cross reference.
f a report .tied an operator refers to another source,

relevant from that source shall be referenced
m :ction2595(b

m
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For those sites where hazardous wastes are known t_.e leaking
because of existing monitoring programs or other _v_ilable
information, the operator may apply to the appr_ate Regional
Board for a waiver to the SWAT requirements. _ request for a
walver should include all the information in_e__ I of the

B SWAT proposal of this guidance, and Sectaon y _f_SWAT report

of this guidance.. _/ __
m The Water Code provades for the assessment of penalties_ither

the SWAT propos_l or SWAT report are s_tted tothe Reg_n_
_oard after uhe_r d_e date. $ections/_67 and 13268 of_th_
Water Code _!!l be used to enforce c_liance of the SWAT

m Program. Cavil liabilities will be/_sessed site operators at
the rate of up to $5,000 per day _f_azardou_ waste as not
leaking from the disposal sate, _._up to $_000 per day if

m hazardous waste is leaking from _ispo_site for each day
the SWAT reports are late. Since__e_ature enacted the
SWAT Program and specified the SWAT_._te by law, the State

m Board is powerless to grant timeoexten_m@. Therefore, we
recommend timely submittal of SWAT propo_!_and SWAT reports to
avoid substantial penalties. __

i

m
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2• SWAT PROPOSAL

W B. Operator and Owner.(includinqprgvious opera_q_ kand

owners names, maliln_ address, and telephone_q_rs).
m C. Site location. Include ma_ j_howi_-io.ns.hip t_

highways and nearby commi_ies which specifles:
. I. Street address if_lable,/_ general location.

2. Township, range, s_t_'_n, _h_ fractional section.
__//m

3. c?unty Assessor's parc?__r(s).
D. Descrlbe wheth_erthe site is/wa_o_n to the public, or

i is/was for private use only. _

E. Explain any 'cementorders or administrative
civilliabili_

F. The foiiuwlng i_ in=ludad for cl_-sed
sites- \
1. D_iosed.

" 2/__ion of treatment .closureprocedures
//which_e used for he wastes in the waste site.
F /

m I 4" Desc___al cover and other closure

m G. Proh_certification by a qualified person as to
_ac_r_nd completeness of the SWAT proposal, repert,

/__ waiv_q_gether witha statementof their
// __ica._i_, including.certifier'ssignature and

m // Re_ration_4_ or Certiflcate Number(s) (Water Code

_ Operators"who operate classifaed waste sites pursuant to
m _Sect_o_ 2596(a)(i) shall submit detailed construction

__/_,built plans, specifications,and descriptaons for
iners, contaanment'Pstructures,leachate collection

._ine
.p

m

n
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and removalsystemcomponents,leakdetec_n system
components, precipitat,ion and d.ainage c_n_rol
facilities, and interlm covers which h_/been installed
or used at each slte. Op.erators shal_lbmit a

n description of and Iocatlon for anci__facilities
including roads, waste handling areas/,b_ings, and

i B_ For any site having a leachate collection and __al
system, recent analyses, purser to Section 255_a!I

m be submitted with the SWAT p_6p6sa!. In addition -_>
• standard physical and chemi_ parameters (i.e., pH-,

Temp, E.C.), a pollutant s_ using EPA methods 601 and
602 or EPA methods 624 a_25, ICP metals, and AA

Q shouldbe included.Th_gional _rd will specify
which EPA methods are t_b_. util_. For EPA methods
601and602,laborato retestthata!l

Q . peaks be reported. If unid_t_Z_ed peaks are present,
EPA test method 624 should be_h_to identlfy the peaks.
As a minimum, the following sub_ah_ces should be

a " reported frDm ICP metals procedur_b, As, Ba, Be, Cd,
Ca, Cr, Co, C__Pb, M_n,Hg, Mo, _q_, K, Ag, Se, Na,
T1, V, and Zn.<_D_e.__e limated detection limits of
the ICP metals_tho___nd Se, it is preferred the

m AA method be us_ 0 anal_a_ f_4_g and Se. if deemed
_._.rc......t_, ana!_s for )d_nd methj_ e.hy!

ketone should also\_ madg"./Any other chemical data
req_liredby the Re_i_nal/B_ard should be inciusea.

main_hs the _h_egrity of tK4 drill hole and prevents
crois_contami_-_T_.ssa_urated zones. The monatoring

" wel__i/yin_liance with.Section2555(c& d).
A. Ope_t_5_ shall submit t? the Regional Board detailed

1....._plans_equipment speclficatlons for compliance with
/ _ s%%r_c_water, ground water, and unsaturated zone

/_ _i_orin_uirements with their proposal. When
// le_h_t e ana3_es are not available from a leachate

// coll_on an_ removal system, the SWAT proposal shall
_q_ provi_ _ means for leachate sampling and analysis.
_ Site o_e_ators shall provide tec.h.nicalsupport which

_ includ@s_rationale for the spatial distrlbution and
_ depth_ ground water and unsaturated zone monitoring

_faci_les and for the design of monitoring equipment
_e_n 2596(a)). Where justified by a qual.ified

_on and the concurrence of the local Regional Board,

d

m
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the possiblewaiverof somemonitoringre_{ements
, (i.e., no vadose z?ne_.ground water at _ssive depths)
% and monltoring facl!ities will be cons_d_ed. Thls

report shall be accompanied by: /_/A _
a i. a map showing the loca_ions of _po_monitoring

facilities. . M __
Q 2. drawings and data showlng construction det_l_of

• proposed monitoring facii__M_Tes.Theso_data.%._

include: //m //
a. casing and test ho_diameter.
b. casing materÂalsO,C, stainless steel, e_c.).

m c. depthofeachtF_ hole./2
d. size and positi_q_f per_iations or screens.
e. method and joinin_ct_o_s of casing.
f. nature of filter madeira.

" g. depth and compo_Ition__eals_

h.methodandlengthofti__evelcpme_t.
i 3. specifica__drawings, and da_ for location and

• insta!lat__..q_uratedzone _onitoring

.
B. The detection mo_oring p_gta_m_all be designed to

aeuecZ nne presenc_f wa_ constituents in s_rfa.e
water cr ground wa._, i_ediately outside of _r under
the wajs_ite (Sect_D/_56(a), and water Code Section

m C. Th_ater _h_lity monit_zhingprogram shall include_€_istent_@a_propria%4sampling_danal_ical
l_ocedure!___rately measure _e chemical

n ' _racte_i_atio_b_kground water .qu.alityand wastec_,_.__.tstopro_-l'_eareliableind_=a_ionoft_e
imp_t'qT the disposal site on water quality (Section5--___s(eb4.__samin_mu,,theprogram,h_llinclude

// 2. _le preservation and shipment.
_ _ 3. c_a_ of custody control.

_ pollutant scan includin? _PA methods _01 and 602
_" ar_Z,or 624 and 625. ICP metals, and, if deemed

_ _opriate, analyses for acetone and methyl ethyl -
' _/_itone. The Regional Board will specify which EPA

_ethods are to be utlllzed. Laboratory ordersshould retest that all peaks be reported,' If

m
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unidentified peaks are present with _me_hOds 6Ol
t and 602, EPA method624 should be r_/qo r

identifying the unknown peaks. As/_/minimum, the
following substances should be re_o_ted from the ICP
metals procedures: Sb, As, Ba,__, Ca, Cr, Co,

" cu,re,Pb,Mn,H_,Mo,_,K,_,__ _I,v,
and Zn. Due to the limited d_tict!on_ts of the
ICP metals method for Hg and Tu_,it is p__red the
AA method be used to analyse for Hg and Se._
Standard physlcal and chem_al parameters (i._k pH,
Temp,E._.)shouldbein_idedeswenastester

m TDS (105 C), COD, CL2, _ NO3. Any other chemical
data required by the'_Ional Board should be

included. . / /

m

I. Background water quality ._._ be based on data from
quarterly sampl/ng upgradieh_gm the.wastedis_o_a!_=ilityf?_ion,.[_k_k_ava_lableThese

i analyses s Section 2595(g)_Q_:

a. accoun _nterrors in sampling
m and ana es.

b. dccount fc fluctuations in back%-roun_
fluctuationswater qual are expected

/_-tD_affect i of hazardous -
//'/-_:q.r_n_tituents
// \ \

. 2/_ackgro_d water ty may be.based on appropriate
// water _u_ity data _t.areavazlable in lieu of

" 3.___ound wa_.er_qualltyof ground water may be "
_b_s_d on sampling of wells that are not upgradient

. f_h_m_he waste management unit where (Section

" 259_I@_7)): - ,
hydf_olcg_c' conditions do not allow for

i sampllng in _he upgradient direction.
b at other wells will provide a

:sentativeindication of background water
m

eveioping the data base used to determine a
round value _n ground water, the site operator

i hall take a minimum of one sample from each well
used to determine background. A minimum of four
samples shall be taken from the entire system used

P

i
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to aetermlne background water qual_t_, each tlme the
system is sampled_. Should there_only one
background well, the four conse_Ive samples shall
be obtained from the one well _h_eparate analyses
for each sample shall be cond_o_e__ctio.

" 259s(g>

m FI The unsaturated zone monitoring_rogram sha_l_h_

designed to detect waste con_ituents which man.cape
from _aste sites before suc_ _cnstituents r_ach _-_'nd

. water (Section 2559(a)).-yy v_C/-
G The unsaturated zone mo_oring system shall include a

sufficient number of m_toring _nts at appropriate
locations and depths _o_eprese_t/the background soil-
pore liquid quality th_ s _/been affected by
leakage from the disposalS/as Well as soll-pore
liquid in locations that a_m_st likely to have beenm
affected by seepage from was_e_sposal facilities
(Section 2559(b)). __

B

\,.// ,

S

m
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SWAT REPORT _°'_

I. Site Characteristics

a A. Provide in the report an analysis de how the
ground and surface water have affect the
waste site, and how the site has ground

R and surface water (Section 2595

_. Provide a topographical nap o_/_e disposal sit_ . .its
surrounding region'within on_ile of the site sho_

i elevation contours, natural/g_ou° nd slopes, drainage "
patterns, and other topogr_ic features (before and
after disposal site cons_2_tion, i_possible) (Section

. //
m i. Provide a geologic map an_logic cross-sections.

of _he waste dlsposal site _ng lithology and
s_ructural features. Cross-s_ns shall be

m indexed to_ologic map and_s_ll be located to
• best portz_._3__c features re_evant to the
discharged_te.___hould be consistent with
other site _s sect1_/s_urposes of

• comparisons _i,n _(i_q.%_).
2. Describe __hena%_aL/_o!ogic materials beneath __he

wa_r._.slteand i_v_9_roundings, Including
_9_ tion o_r_k types, nature of aluera_ion
_pth natu_thering, compatibility of

a tastes geologic\m_terlals, continuity and
- latera_ of fo_ations, and all other

ogic data (Section 2595(f)(2)).
m

3 be the geo ic structure of the waste site
ding the attitude (strike and dip) of bedding

m ( ; thickness of beds (if any); the location,
art and condition (tight, open, clay or

led, etc.) of any fractures; thenature,
_e , synclinal, etc.), and orientation

m ,nyfo_ ; the location, attitude and nature
_t, gouge-filled, etc.) of any faults; and all

structural data (Section
m 25! 3)).

\
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D. Hydrology _ :

the watez_-bearingI. Evaluate tics of the
materialnatural geologic s identi: underof thissubsection (C)(2) sectio_ udlng

delineation of all ground water/z_ _d basic data
1) ) .the

used to determine above (_: .__
2. Evaluate the on-site permeability of soils_

immediately underlying the/"_isposa_site in k'-"- "

3. Evaluate the perennlal/_Xrectlon(s)of ground water
movement within the _drmost ground water zone(s)
within one mile of _ dispos%Z_ite perimeter. .
Include a ground wa%_table_ clearly dellneatlng

the ground water flow___ection 2595(g)(3)).
4. Provide a map showing the._k._tion of all springs in

the disposal site and withi_ mile.of theperi= ter, maps b, byt bular
data indica_m thor___-_ .flow and th_._2neral quallty of

E. Land and Water Ds_ _

I. Provide a map_wingfe i__oca_io.n_ o_ all
monitoring wel!_,_wa,t/eiwells, o11!gas wells,
gegDh_sical expl__n wells, and\geothermal wells
_h_isposal s_t@_or wl_nln one m,le ua it_

_./ List t_name and ad_l_essof the owner of each well

_q loca__on (E)(i)(Secti.on2595(h}(2)).
±n  ation hereavailableforeach

__indicated in subsectlon (E)(i) of this section

m . i__g, but not limited to (Section 2595(h) (3)):

" . t_l_depth of well.
dia_r of casing at ground s__face and

Ii at to_al depth. .
of well construction (cable-tool,

rotary,etc.).
IB lepth and type of perforations.

ame and address of well driller.
year of well construction.

m use of well (agricultural,domesti¢, stock
watering, etc.).
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m

h. depth and type of seals. /_ __ : "
I. lithologic,.geophysical,and other/types of

well logs, If _vailable. //-
j. water levels, pump tests, wat_ _/uality,and

other well data, if availabl_.2Tk_
k. annular packing materials _/in_als.

i. abandonment met_hods,if a_cable__
4. Describe the current land use within one m_le_f the

perimeter of the disposal m_te (_.q., residence!.
• co_ercial,industrial,_cultural,recreati_,

etc.) (Section 2595(h)(_/.
//

5. Describe the current_d anticl_ated'future use of
ground water within/6ie mile o,f'/'theperimeter of the
waste site (Section_k_) (_

\_//
::. w_ste_c_aracterist_cs __ " "

A. For the entire history of the sl_nd insofar as data
=-re_-vai!able: __

_b
I.. List the _qu_D_ities, physic_l state (e,g.,

solid,-liq_ an_-_Oo_m_Dtrationsof wastes
m discharged _he site._ _ and known,waste

constituents_:: be.__lly identified
according to t_most/'discripti-_enom=nclahuz=. A
listing of hazak_us,/w,Mste constltuents shall.
in_Lu_ referenc_k_i_6ers for listings esta_llshed
_/De@_xtment of _e_Ith Services in S_c_Ion 6_6S0 of

/2/ Provi__iptlcn of disposal methods; including

. - \\w_s_ii_-'_--_i_"_tingpro_,dures,a_dmanagement

// fo_e_h typ_f hazardous or potentlally hazardous

"<4, oo . oo, oo
_T_e SWAT r_r_. summary shall include all of the results and

ho_clusio._s/ofthe monitoring program conducted during the
. _-__ _hs' in whlch the site was assessed. The SWAT

summ__all include:
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A. An evaluation, supported by water , of
the quality of water k_ow_ to exist r within one

_ mile of the disposal site perimeter ing all data
necessary to establish background wet, (Section

m 2595(g)(6)).

2. The report shall include the resu_
leachate monitoring required, iall the

m results of any additional analyses required b_
' respective Re_ion_l B_ard. /_

FF _

m C. The report shall also inclu !ocation and
description (as outlined _ction III, A, of the SWAT
proposal) of all monitor_ _q_iredby the

a respective Regional Boa:

IV. Air Oualitv Solid Waste Asse:

i A. Summarize the findings of the Quality SWAT.
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